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NOMPABKA 


B moet crarbe «IlomapH3alHOHHbId MexaHH3M CraxKHBaHHA pH 9>21eKTpOXHMHYeCKON| 


nouMposke», HameyatanHoH B JLAH, tr. 100, Ne 3 (4955), mMHoio mpH KoppexTuposKe} 
JOMYIMeHbI OWHOKH: IG M 


1. Popmysa (2) HamMcaHa HeBepHo. JloKHO 6BITb: 
dH M a is) 
= = SS (SS 
dt oenF*? rig 
re ij H ig——COOTBETCTBEHHO, Pa3HOCTH MOTHOCTeli TOKa Ha BBICTyNe HM BO BHaHHe, 
M—,MouekyJapHpit Bec’ u T. J. ' 
2. B dhopmyne (5) B sHaMeHaTenax xpobeli HeBepHEI sHaKH. CaeqyeT unTaTb: 
dH iM [ 1 1 | 
_ 


dt enF (8—HAHu 3)— A(u—1) 


Tlocae HHTCrpHpOBaHHA WH UCKJIOUVCHHA BeJIHUHH BbICIUIeH MaJIOCTH pe3yJbTaT NOJYyuM} 
TaAKHM, KaKHM OH JlaH B paoore. 


C. K putmap 


T-07830 Iloqnucano x. meyaru 18/VIII 1956 r. Tupax 6140 9x3. Sak. 


54 
®opmart 6ymaru 70 X 108 1/14. Bym. wt. 78/4. Tleu. om. 24,2344 pxa. 


Yu.-n3n. 1. 20, 


2-a Tunorpapua Usyatenpcrsa AKxagemun uayK CCCP. Mocksa, Illy6nnckuit nep., 4 


Hoxaage Akagemuu nayr CCCP 
1956. Tom 109, Ni 3 


MATEMATHKA 


M. HW. PPABAPb 


Ob OAMHOM JOCTATOUHOM NPH3HAKE H30MOP®H3MA 
AMHAMUHYECKHX CHCTEM 


(ITpedcmasazeno axademuxom A. H. Koamozoposetm 22 III 1956) 


£ B Hacrosiiei saMeTKe HCMOub3yIOoTCA OOO3HAYeHHA H pesyJIbTaTbI Moell 
JameTKH (1). 

| PaccmoTpuM Be AuHamuueckue cucTempl {S;} {S.}, PacnouOxKeHHble B 
jommakte KR uv pasviMualoulMecH TOJbKO BpeMeHeM, IIpH¥eM H3MeHeHHe Bpe- 
(eCHH 3ayaeTca topmMyuon 
du = F(S;x) dt, 


me F — nomoxKuTeIbHad HelpepbIBHaA BeLLeCTBeHHaA (PyHKIHA TOUKH XE R. 
TycTb m— HOpMHpoBaHHasd Hepa3sO%KUMad WH WHBapHaHTHaA JI CHCTeMBI 
S;} Mepa. Torga cbopmyuia 

dm =F dm 


—ipeyemseT aHaslorHyHyto.Mepy Jia cuctempt {S,}, eCNH BbIMOHeEHO yCJIOBHe 
IOPMHPOBKH: 


; | F(x)dm = 1, : (1) 


2 
J. PaccmorpuM B KOMMJIeKCHOM MpoctpauctBe L7, (R) oqHolapamerpuue- 
‘*Kyto rpynny {U;} yaurapHplx onepaTopos, olpesessemyio MHHaMMyeckoli 
suctemol {S;} MO H3BeCTHOH dopMyyie 


Us f (x) = f (Se). uy, (kA) 


Ilo reopeme Crona . 
U, = eit, (3) 

qe A — camoconpsxeHHbiit-onepatop B Li’, (R) (?). 
V3 (3) BbirekaeT padBeHCTBO 
dU, f 


Ao = iAU;f naa fEQ4 (4) 


QO, — o6nacTb ompeyenenua A). 
Paccmotpum jlanee (byHxuuio F*(x) = F (x)—1. B(*) uccaeqoBanoc 


YVHKUMOHaIbHOe ypaBHeHHe 
t 


® (S;x) = O (x) + \ F* (Spx) d9, (5) 


0 


ye (x) —semlecrBeHHad H3MepHMad (Mm) (yHKUHA, MpHyeM paBeHCTBO 
5) JJOJMKHO BBINOJHATECA pH JuOOOM (uKCHpoBaHHOM ¢ JIA MOUTH BCeX 
B CMbIcsIe Mepbl m) x€R. Byyem Ucn B JaJIbHeHIleM, 4TO pelle- 
me ypapHenna (5) HuleTCA B knacce L?,(R) u WoKaxkeM cCJlefyiollly1o JIeMMy: 

431 


Jlemma. Ypasnenue (5) pasxocuabHho onepamopromy ypaeHentto | 
; PAD aro ) (6 


‘ y ~ | 
Jloxkasatenperso. B cuny (2) ypaBHenue (5) paBHOCHJIbHO oOnepay 
TOPHOMY ypaBHeHHl0: 


t 

U,D= 0+ |UsF dd, (7 

re onepaTopublit MHTerpadl MOHMMaeTCaA KaK OOBIYHBI Upesedl PHMaHOBCKH® 

CyMM, UTO BO3MOXKHO B CHJY HellpepbIBHOCTH (byHKUMH Uyd x : 
(7) MoxkHO 3anucaTb B WudPepeHwuabHOK cope: 

dU, ® 

at 


=U;F., 


B cuusty (4) umeem 
(AU; O = ULF = 


Ilonaran t =O, nomyuaem (6), 4. T. Q. | 
MoxkKHO TloKa3aTb, 4TO B Kslacce (yHkuHH OD, opTroroHasbHEIx 1, pemeHHe 
ypaBHenua (6) equHCTBeHHO HW BEULECTBEHHO. 
na Toro uToObl cOpMyJIHMpOBaTb OCHOBHOH pe3yJIbTaT paOoTb, paccMoT= 
puM yHKUHIO | 


o (t) = | F* (Sex)+F" (x) dm. (3 
R 


B cumy ompesenenua cKanapHoro mponsBenenua B L%,(R) (8) MoxHO 3aq 
MucaTb B BHAe 


o(t)=(U:F , F ). q 


Kak u3pectHo (7), dyHKuHA p(t) ABAAeTCA MO0%KUTebHO-onpeseneHHon 
WM MOTOMY folycKaeT mpescTaBseHue ; 


co 


p(t)= | edo (d), (9) 


—20 


rye © (A) — BellecTBeHHaA HeyOblBalollad HellpepbiBHad CyleBa (yHKUMA Orpa- 
HHYCHHOFO H3MeHeHHA Ha (— oo, oO), OHO3HAYHO oMpeyenemaa pyHkunel 
p(t) MpH ycoBHH, YTO w(— oo) =0. 
Teopema 1. Ecau uxmeepaa 


er Nn 
pace (10) 


cxodumca, mo cucmemet {Sj u {S~} usomopqnol. 
Jloxa 3aT€NbCTBO, PaccMoTpuM cnekTpasbHy10 cbyHKunt E (A) onepa- 
Topa A, uan, uTO TO 2%e camoe, rpynnb {Uz}. Hs (8’) u (9) caegyer, 470 


O(Q)=(EO)F, F’). Tlostomy cc aeeee MHTerpauga EO) osHayaeT, UTC 


cyllecTByeT onepaTopHbiit HuNTerpad { saa i mpwgem \ oars AF’ 


—co —oo 


Tlomo>xKum 


4 @ dBO)F | 
Pynuxuna © yJoBnerBopser ypapueum (6) u oproroHaubHa K 1, V30mopuai 


cuctem {S} u {S,} culeqyeT Telepb M3 JIEMMbI HM TeopeMbI 1, JoKa3aHHoli B (1) 
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| II. IIpeqnonoxum Tenepp, uro cucrema {S;} uMeer WUCKPeTHBIM CheKTp. 
BaHyMepyeM BCe OTJINUHbIe OT HYJIA COOCTBEHHBIe YaCTOTbI CHCTeMBI {S;} B 
POCCNOBATEMbHOCTb: Ay, Ag,...,An,... Tlycrb fi, fo,....§k,-» » — COOTBET- 
TBYIOUIHE OPTOFOHaJIbHbIe WH HOPMHPOBaHHble CoOOCTBeHHHIe (pyHKILHH, MpH- 
faqexane B L7,(R) OpTOrOHaJIbHOMY JOMOJIHEHHIO IIpOCTpaHCcTBa MOCTOAHHBIX. 
PaccMOTpHM pasyioxKenue F* B px, 10 3THM (pyHKILHaM: 


= co 
F = my Ar ae ’ 
k=1 


Takoe passoxkeHve BO3MOxKHO, H6O, B cuay (1), F* Take oproroHambHio 
TIpocTpaHcTBy NOCTOAHHBIX. J[oKa3saHHas BbIlle Teopema | nosBomsmer ccopMy.IH- 


JOBAT CNeLYIOULHi MOcTAaTOUHI KpUTepHit usomopdusma cuctrem {S;}, {S-}. 
Teopema 2. Ilycmo psd 


a 
yu (12) 
k= k 
cxodumca. TToaookum 
MES eh 
o= >; Dy (13) | 
‘ h=1 
Tozda npeobpaszo0eanue 
T (x) = Sax) x (14) 


ocyiuecmeasem usomopmu3m cucmem {S;} wu {S;}. 
JloKa3aTeJbcTBO. Samerum mpexme Bcero, uro F(A) ecTb B JaHHOM 
cyuae PYHKUMA CKAUKOB, Tak 4TO 


EQ)F = S(EQ,+0)—EQi)IF = >i anfe 


ARS AR<SA 


* 


: o()) = S [o(e +0)—o(a)] = Siar. 


AR<A An<a 


H, CuleqoBaTeJIbHO, 


Takum o6pa30m, uHterpam (10) nepexogur B pag (12), a (11)—B (13), 
Hw cuctempt {S;}, {S;} u3omopubl. Tor (bakT, YO H3OMOp(u3M ocyMIecTBAAeTCH 
‘opmysiou (14), Obi ycraHopuieH B (+). . 


MockoBcKn HHCTHTYT Tloctynusto 
XHMHYeCKOrO MallHHOCTpoeHHA 22 III 1956 


LHTHPOBAHHAS JIUTEPATYPA 


1M. HW. Ppa6aps, JAH, 109, 2 (1956). 7H. HW. Axuesep, HW. M. laa3maun, 
Teopua smHHelinbIx onepatopos, M.—JI., 1950. 
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Jloxaagn Akagemun nayk CCCP 
43 1956. Tom 109, N 3 


‘\ 


MATEMATHKA 


iy 


YW. W. JAHWJIIOK 


O KBA3HAHAJIMTHYUECKHX ®YHKILHAX MHOrHX MEPEMEHHBIX 
HA UETHOMEPHbIX MHOLPOOBPA3H AX 


(Il pedcmasnzeno akademukom M. A. Jlaspenmbesim 24 II 1956) 


1. Paccmorpym n mopepxuocteh Rp, R=1, 2,...,, COOTHOIMIeHHA 


coceycTBa KOTOpbIX 0 KpaiHeli Mepe jBaxkyb H-HempepbiBHO judpepeHin- | 


pyembl. CucTeMy JIOKaJIbHbIX TlapaMeTpoB lloBpepxHocTH R; OyqeM OO03HadaTb 


OyKBaMu 2, = xt + ix?. Ha kaxkgoH mosepxHocTH Rp pacCMOTpHM TeH3Op | 


ef (Zp), ONpeqemnioululi aMMTHYecKyIoO CHCTeMy HepBoro nmopaywka Ha Rp, 
IIpH¥eM KOMMOHEHTHI HX TpeWMOsIO2%KM, IA Mpocrotsl, H-HeupepbIBHO AHq)- 
(bepentupyempimn (1). O6pasyem paccioeHHoe MHorooOpasve R=R, Xx... X Ra= 
TONOJIOPHYeCKOe TIPOH3BEAeCHHE HCXOMHOH CHCTeMbI MOBepXHOcTeli — MW Ha HEM 
QJIMMMTHYeCKYIO CHCTEMY KOBaPHaHTHBIX AudpPepeHMaJIbHbIX ypaBHeHHH Tlep- 
Boro NOpAyKa 

7 Sea) or) ere eee ae (1) 


j 
Axi, 10x,” 


(no k clipaBa CyYMMHpoBaHHad He Mpow3sBoyHuTcs). 
KommuiekcHosHauHylo PyHkuuto f =ut-+ iu? OyqeM Ha3bIBaTb KBa3HaHa- 
JIMTHYeCKOH 10 COBOKYNMHOCTH TlepeMeHHBIX, -ecH ut, u? YyOBJIeTBOPAIOT 
(B CMbICe OOOONICHHBIX pelleHui) cucreMé“(1) u ecau [, UCKIIOUad HeKOTOpHIe 
MHOXKECTBA OCOOBIX TOYUeK, HelMpepbIBHa MO COBOKYMHOCTH BCeX TepeMeHHBIX; 
Kaxkyio W3 *yHKuM ut, uw? Has0BeM NOJIMKBa3HrapMOHMYeCKOH. 
Cnemytollyio JIOKaJIbHYIO TeOpeMy CyIMeCTBOBAaHHA KBasHaHaJIHTHUeCKHX 


(YHKUHH MOXKHO paCCMaTPHBaTb KaK OKa3aTeJIbCTBO COBMeCTHOCTH CHCTEMBI 
(hy 
(1), ee HempoTHBopeyuBocTH, ecu a} CaMOCcOIIps>KeHEI. 


Teopema 1. Iycme 6 nekomopom noauyuauxdpe D sadana anaaumu- 


n 
weckan pynkyun F (2,, 2,..., 2) = I Fr (Zp) M2 KOMNACKCHOLX nNepemMeHHoLx 


h=1 
Z1, Zg,.-+,2n, npusem |AF,/dz,|-0, R=1, 2,...,n. Cywecmeyem maxaa 
CUCMEMA 2OMECOMOPDU3ZMOE Z,=5;,(C,) KomnoHeHm Dp, noauyuaunOpa D na ce6a, 
4mo ynKkyuna f = F[o,(%),...,5n(%,)] 6ydem KeasuaHanaumuunoti e D, 
coomeemcmeyroujeti cucmeme (1)., 
HokasateJbcTBO 3TOH TeOpeMbI, KaK H aHaJOrHyHOi Teopemb! B (1), OnH- 
paetca Ha HekoTOpoe OOobeHHe TeOpeMbl CyLeCTBOBAHHA KBaSHKOHOpMHOFO 
oToOpaxkeHHA MJIOCKHX OGvlacTeli, a Takxke Ha HeKOTOPHIe OGuHe TeopeMbI 06 
OrpaHHYeHHbIX Oj{HOJIMCTHBIX HX OTOOpaxeHHAX. SaMeTHM, KpOMe Toro, 4TO 
cyukuua F (21,...,2,) MOKeT TakxKe MpeTeplesaTb Pa3pbIBbl, TAK UTO. MBI 
NOJYYMM KBasHanaJIMTHYeCKy!o (byHKUMIO MHOrHX MepeMeHHBIX Cc Hareper 
SajMaHHbIMA OCOOCHHOCTAMM, eCJIH MOOepeM COOTBETCTBYIOULYIO aHavIMTHYeCKYIO 
n . k 

(byHkunio. Ecun F = > Fy (2x), TO OrpaHuyeHunA Ha al oTmajiator. 
k=1 
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2. PaccmoTpuM Tenepb MHOxecTBO A KBasHanasHTuyecKUX (tbyHKuHit f Ha 
, COOTBETCTBYIOMNIMX CucTeMe (1) H yOBMeETBOPAIOULUX CeYIOULUM YCsIOBHAM: 


} a) CyulecTByIOT H He 3aBHicAT OT NopsyKa wudpepenupeBanua n-e Mmpo- 
3BONIHbIe BUA 


eh REM 2a, 0255 Zn) 


—— tty tal 005 ta ee 
0x'1 Oxte2 Oxin ets 
fae oN, 


JNA 9TOFO JOCTATOUHO MpeANOMOKUTH UX OOOCOMEHHBIMH MO CoboseBy; 
6) uHTerpad 


‘ 


BLY (de... Vernet’. eiat Of (fis. 34n) OF (2, $5. Fne) ae 


i i i thy; eal j 
EH DI n n 
Re Ry Ox. Ox, J OK, Ox;10X52 see OL 


yleCTByeT H He 3aBMCHT OT NlOpAyKa HHTerpHpoBaHHs; 

_B) Bce byHkuMH f OOpallaiorca B HYJb B HeKOTOPOH (bHKCHpOBaHHOlt 
HyTpenHelt Touke Py MHorooOpasna R u, KpoMe Toro, HUKakas cbyHKuuA f 
€ TOJDKHAa IpeACTaBJIATbCA B BHe CYMMbI (PYHKIWH, 3aBHCALLUX OT MeHbIJero, 
eM fl, UCJIa TepeMeHHbIX. 

B 9THX TipeqnouoxwKeHHAX MMeeT MeCTO CJIeRyiollad Teopema: 

Teopema 2. Humeepaa 


eile (ance h rene ., OF (2 -- +5 2n) Og (z Zn) 
i. )=(5) \\as. -\\ ehh... tain St i tet tals (2) 
os n 24? 
a R Oi,2 fas dxin ONE oth, OX'T 


sonocmaésAnemoli Awboim Oeym gynkyuam f, EEA, yOoeraemeopsxem, @ cuAY 
AAunmUdHOCMU Cucmemol (1), 6CemM mpebosaHusM, NPEOdABAAEMbLM K NOHAMUIO 
KaAApHOeO NpouseedeHuA 6 euNbOeEPMOGOM KOMNACKCHOM GYHKYUONAABHOM 
npocmpancmee. Mempusoeanxoe npu nomouju gopmyacbt (2) mxoorecmeo A 
deasemca cenapabeAbHblm U NOANKLM 6 AMO MemMpuKe, Npuuem U3 CXOOUMO- 
emu HeKomopoltl nocaedogameabHocmu {fn} NO Hopme Caedyem pasHomepHaA 


e cxOOUMOCMb BHympu R,m. e. Ha sroboti 4wacmu-R,, Ry CR. Ecau mxo- 
acecmeo A aunetiHo (Ora ueeo HeoOxQOUMO uU Oocmamo4HoO, umMObbi KadDCOoLtL 
" (R) 

menz0p «! OblA CAMOCONPANeHHLM), MO MbL NOAYLAeM euAB_HEpMoGBO Npocmpan 
cméeo Fl KeasuaKaaumuudeckux dynKyul na R, 
3. PacemotpuM  aToT mocneqHHa cayyat. Ilycrb mMocueqoBaTebHOCTb 
{7, (21, .--»2%n)} OOpa3yeT Oasuc MpocTpauctBa FH. 

Teopema 3. Px0 


Ee Ge. teeter Gal fy (2) Bata y (Gay «ve Sn) 


SAN 


cxodumca paeKHomepHo exympu R u npedcmaeasem npu duKcuposaHnnolx 
G,.-+5 Cn KeasuaHanumuyecKkyto dynkyuro npocmpaxcmea Fl. Lan aro6ot 
dynkyuu f € Z, cnpaeedaueo moscdecmeo 


pM Opera a(t (ape ere), I Cea. 2 2s ons eine = 09 on) ® (3) 
B npednoaoswenuu nenycmome FE cpedu ecex gynkyutl f€H, Komopole @ 
sadannoli mouxe Q(G,.--,fn)ER yOoeremeopsiom Hopmupoeke f(Q)=1, 


npusem “Rez, R=1, 2,...,n, u|KP=KC, 0) >90, dyaxyusn 


Kay Pere) ENG) 
Ky e+ Spi Gree ae 


fanbiscati so 2n3 C8 une 


umeem HaUmeHoULYyIO HOpmMyY. 
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Vs sroli TeopeMbl, B YaCTHOCTH, CuleqyeT, uTO dynkuna K (z, C) He 3aBH 
CHT OT CHelvabHOrO BbIGOpa 6a3uca MpocrpaucrBa /. IIpumMenuB Torx WeCTBI 
(3) K Tomy culy¥aloy Kora (byHKuMM f paccCMaTpHBalOTCA Ha TONOJOPMYeCKO 
Tipouspeyqenuu G, X G2 X...X Gn, GrC Rr, Upwiem . MHoxKecTBa Gp+ Ty 
(rye I’, —KycouHO-ruiaqkve KOHTYPbI, COCTOMMIMe H3 KOHCYHOrO YHCJa Hee 
peCeKalollUXCA KPHMBbIX) KOMMaKkTHbI Ha Rz, W NepelA OT ABOMHbIX HHTEPP 
JIOB K KOHTYPHbIM, JI€rKO MOJIYYHTb, pH COOTBETCTBYIOM[UX MpeMMOJOKeHHAX 


culeyIouly!o (bopMyJly: 


iG ee sb) = (SY NY. fas 2p b Greed os oj, KO D> ( 


eho 
rye 
k+qg=n, tej, Sad, 2).. 098, sea ee ee 
1 

1 0 Ss Ss. s 

: a 3 HY) ai 

Gaia, ove 2i7 ax51 Axte nh: axsi dx;} dx;?. oe adx;t 

ty lo t] 

(10 ty, ig,...,i, He CyMMUpyeTcsa), OOOOMaIoMlyIo kKsJiaccuuecKkylo opMyd 


Kowa Ha paccMaTpHBaeMblli CJlyual kKBa3HaHaJIMTMYeCKUX (yHKUHH, eC 
k=, ' 
4. [lepexoqa K paccMoTpeHuto Je@HCTBHTeJIbHLIX TMpOCTpaHCTB MOJIMKBa3 
TrapMOHHYeCKHX (PyHKUHH Ha R, MbI WOMKHbI pasIMyaTb CJlyyaH weTHOTO 
i sae pe Nl€peMeHHBIX Zp. IIpexye Bcero ONpeyesHM TeEHSOPb 
(R),. | 

a? ycnoBuamu « / oy = 6; (10 & He cyMmupyetcs), rae 6; — cuMBOm Kpone# 
Kepa, mw o6o3sHauum a! = ¥/, (a) +a"), al= © «; (AJA WITPHXOBAHHBIX TeHy 
30poB aHasorM4yHo). PaccmorpyM MuHoxecTBo B NowMKBasHrapMOHHYeCKHH 
cbyHKunh wa R, yOBJeTBOPAIOMINX YCJIOBHAM a), B), OMpeemHIOUlUM MHOKEes 
ctso A, Morpe6oBas, KpoMe Toro, KOHe¥HOCTH HOpM 9THX yHKuMA # 
MeTpHKax: 


ny, ( ye c- (2) : 1 1 . 
wi, vi) = peels ds wns ToS yale anu anv 
ry On, Zi wigs a a sae, 3 5 - - doz 

| ) 2 Ry R OHNE: Oxs1. «2 OX28 Ox T). .. 0X7 aa 


B Ciyyae n=2n,+1 4H 


—4y% 5 nk ae 
ieee ij ae Ou 0" Vv 
(ws, ty ST ae, (Cees gina [ eh ao 
‘ ed 1 
: R, Ox,'. Ox, Ox... OX, 
(1)_ (2) (n—2) (n—1) (1), (2) (n—1) 
foot at gism—2 g Sn—-iglt g's gy Tn-1y 
Lt Tae In—9 tn—1 J1 bs Jn—1 
aru ary! i 
x ex) ax" 9 in rs) ry rs) ra—l 9 in doz, 
tat OX pra, ON pL Ok AONE Oke 


B ciyyae n= 2n,. ay : 
(R) . 

Teopema 4. Ecau kaodvil mensop a! yOosaemeopsem YCAOBULIO 9AAUNMUM4-= 
HOCMU, MO MEMpPU3Z06AHHOe NPU NOMOLYU Coomeemcmeyro”elt PoPMYALL MHOHE- 
cmeo B ecmo etavbbepmoeo, m. e. noanoe u cenapabeaonoe npocmparncmeéo 
NOAUKEASUcaPMOHULeCKUX ynKYyU Ha R, npurem, KaK u @ meopeme 2, UB 
cxo0umMocmu NO HOpPMe BbIMeKAaem paeHomepwasn cxodumocmb enympu R. Jlas 
9M0e0 NPOCMpaHcméea NPUMEHUMbL 6Ce NOCMpoenuA U YyMBepocOeHUA meopemol 3 
6 coomeemcmeyrolUux mepmuHax. 

Mocrpoenupie Ha OCHOBaHHM STO TeopeMbl OH JMHELiHbIe (OpMbI paccMaTpH- 
BaCMBIX JCMCTBUTEJIbHbIX IIPOCTPaHCTB NPHBOAAT K TOXRMeCTBaM, ahasOrHUHbIM 
TowectBy (3). M3 Hux, anasorwuHo dopmyuie (4), Mory? ObITb NomyueHb, 
436 


. z 
| 

A COOTBETCTBYIONMX MpeANONOKeHMAX, BbIPAKeHHA ZTHX (byHKUHA no TeM 
4 HHBIM PpaHHHbIM HX 3HayeHHAM. MoI He BHINHCbIBAeM ABHO 9THX (popMy.t. 
/5. B vepmunax mocrpoenHbrx rusbGeproBbix MpocrpanctB MoryT OBITS 
OPpMYJIMpOBaHbI HeKOTOPblIe TeOpeMbl H3 TeEOpHH pelkcraBseHHii TOMOWOrH- 
KX rpytn. [Ipeqnonox*KuM, To: a) COBOKyMHOCTh ToO¥eK HoBepxHocTH Rp, 
slayaeT © MHOMKECTBOM HeKOTOpOH rpynnbl T,, k= 1, 2,...,; 6) oro6pa- 
ve NpouspeyennaA Rp x Re B Rp, OCyULeECTBAAeMOe TIpH TOoMOMM (byHKUAH 


2k» Gr) = Zn, ZeE Re, Ce€ Rx, mocratouno rnagxo ((?), ra, Ill, IV; () 


VII). PaccmorpuM tomojoruyeckoe mpouspeyienne T= T,x...x Th 
o003HauHM yepes 9, «JIeBbIH CIBHT» B rpyne 7, onpesemAemblii 91IeMeHTOM 
ig 
(R) 

Teopema 5. Cywecmeyem cucmema mensopoe «} (zp), R= 1, 2,...,n, 


R, uneapuanmnolx omMOCUMeAbHO epynnbl AeBblX COB”LZ06 oe ac 5 
WHOCA KaxcOomy aAemenmy PET onepamop g(p), onpedeneHnoui opmyaoti 


g() =lg,, l= (2), f,@) ROH, (9,2): 


npocmpaxcmee Fl, noaywaem Henpepolenoe yAUMapHoe npedcmasaenue 
ynno T. 
Ora Teopema lipHoOperaeT 3HaveHHe JHIUb B CBA3H CO CresyIouleli Teopemoli, 
[ACHAIOWeH CTpyKTypy MpoctTpaHctBa Ff B 3aBHCHMOCTH OT TOMOMOrMYeCKHX 
OHCTB NoBepxHocTelt R, H MeTPHYeCKHX MOMHOCTeH HX «HeaJIbHbIX» PpaHUll: 
Teopema 6. Ecau noeepxnocms Ry, 3amKHyma u pod ee paeeX p, mo 
BMePHOCMs Gg Npocmpancmea F;, (+) paena p. B caywae omKpeimoti noeepxno- 
Ww R, pasmepHocms npocmpancmea Fly, Oeckoneuna, ecau pod Ry beckoneuen. 
Au oe P KOHe4HO, mo 2U60 p=q, aubo g OecKoHe#Ho, NpUuLem Ona moeo, 
100bl UMeA mecmo Nnepeollt CAy4atl, NeobOxoOOUMO uu Oocmamo4HO, 4mob_L 
asueapmonuuecKkan mepa (*) epanuyot R, 6olaa pasha Hyaw. Pasmepnocmb 
jocmpancmea Fl paena npouseedenuto pasmepnocmeti npocmpaucme Hp, 
met 2... itl. 
Ileppoe yTBep2xkqeHHve TeopeMbl eCTb OOOOMWleHHe Ha KBa3HaHaJIMTHUeCKHH 
yual KJlaccHuecKOH TEOpeMbI O TOM, 4TO Ha 3AMKHYTOM PHMaHOBOH MOBepXHOCTH 
la p cyllecTByeT POBHO Pp JIMHeHHO He3aBHCHMbIX aOeJIeBbIX HHTerpaJOB 
pporo poga. OctambHble yrBepxKTeHHA O Fp, TORE OOOOM{aIOT aHaIO“HUHBIe 
KTbI J\JIf aHaJIMTHUeCKHX KOBapHaHT Ha OTKPbITbIX PHMA@HOBbIX MOBepXHO- 
ax ((5), ru. X). YuHTbIBad THIbI WByNapaMerpwyeckHx rpyun (°), orca 
PKO HOJYUHTb Te rpynuibl 7, AIA KOTOPbIX IpOcTpaHCcTBO Ff He BbIPORMaerca. 
Id TOrO Ke, 4TOOb] NOMyYHTb WelCTBHTeIbHbIE pecTaBeHuA rpynup T, 
%KHO BOCIOJIb3O0BaTbCAH B IPebILyULeEM JeHCTBHTeCJIbHBIMH IIpOCcTpaHcTBaMu 
MKBa3HrapMOHHYeCKHX (PyHKWHH Ha R. 


JIbBOBCKHH TocyapcTBeHHBIt yHHBepCHTer Tlocrynus0 
um. Vp. ®pauKxo 23 II 1956 
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O. C. HBALUEB-MYCATOB 


O TPHTOHOMETPHUECKHX HYJIb-PAWAX 
(IT pedcmasaeno axademuxom A. H. Koamozoposeim 15 III 1956) 


Kak U3BeCTHO, TPHrOHOMeTPH4eCKHM HYJIb-PAHAOM HasblBaeTCA TakOW psp 


Loo 
z pa a“,ein, ( | 


n=—oo 


He BCe KOSPPHIHeEHTHI KOTOPOrO paBHbI HyJIO, KOTOPbIM CXOMMTCA K HYJK 
MOUTH BCIONLy. | 

Bneppple Takve pxAab Oban orkppiTbl JI. E. Menbuosnim (+). Meroy 
MOCTpOeHHA TakKHX pAROB, MpemiomwenHbM JI. E. MenbuiopbimM, 3aksuouaeres 
B culekyomemM. CHauadia CTpOHTCA MOHOTOHHO HeyObiBalollai HellpepbiBHas 
Ha orpeske [0, 2x] dyHkuua F(x), mocrotHHad Ha CMe2KHBIX HHTepBaJay 
HeKOTOpOrO COBepLIeHHOrO MHOKeCcTBa MeRH Hy Jb. [Ip nomouyu Hee crpoure:! 
(PyHKUHA 

F (2x) 6605], 

pie =the es x€[x, Qn]. 


OueBHaHO, TO (pyHKUMA e% (x) NOCTOMHHAaA Ha CM@XHbIX HHTepBasax 


a= Lewwar(o) = 0(\ ear) 4 


Kak cylejcTrBHe 43 Teopembl PuMaHa o cyMMHpoBaHHH (2) oKasbIBaeTcs, 
Loo 
YTO TPHrOHOMeTpHYeCKHH pA > Cne'"* CXONMTCA K HyJIO Ha MHoxkecTRe & 


n==—00 
T. €. SBJIA€TCH TPHFOHOMeTPHYeCKHM HYJIb-PAOM, ecmH C,—>0. V3 o6mux 
TeOpeM O TPHrOHOMeTPHYeCKHX pAaX OYeBHAHO (7), uTO 


—-+oo 


> |, |? 2%, 


n=—oo 


Ho c Kako cKopocTblo pacxogutca stot pag? M3 teopemp J. E. Menb= 
mosa (1) culeqyer, aro KoadpulveHTHI TPHPOHOMETPHYCCKHX HYJIb-pAOB MOPYT) 
1 
HMeTb TOpAJOK Oo Carnae Tlocue uccuieqoBanut (°-6), nocBAU.eHHBIX stoma 
n|2 | 
Bonpocy, Camemy (7) yjaslocb NoKa3aTb, 4TO CylecTByI0T TPHrOHOMeTpHueCcKH 
Hy JIb-psAypf, KoappunHentsl KOTOPbIX HMEIOT NOpsAOK Nees , rye r(x) 
|n | 
Ju00ai MOHOTOHHO M HeorpaHwyeHHO Bospacraiomlaa cbyHkuna. Heckosbk 
H3MCHHB KOHCTPyKIHIO, OCyUeCTBJICHHYIO MHOIO B 3ameTKe (8), yyaJOck, 
438 | 


_M3BeCTHOM CMBICJe€, PelUHTb MOJIHOCTbIO BOMpoOC O BO3MOXKHOM TopsAKe 
aNOcTH KOI PHUMEHTOB TPHrOHOMeTpHYeCKHX HyJIb-psqoB. MmMennHo, uMeer 
ecTO cJleqyiollad Teopema. . 

| Teopema 1. Jas a6oti noaooeumeavuoti mohomonno Hesospacmarolyett 


Henpepolenou ynKyuu x (Y), 3adanHOlL Ha Noaynpsmoll y > 0 u o6aadaroyeti 
30lICMB6aMU: 
y 


1) ¥(y) =) 2 (4) dq 00 npu y—> oo; 
0 
2) yx? (y)—>0 npu y— oo; 
3) ylt*y? (y)— 00 npu yoo daa aw6o0e0 - >0; 
4) cywecmeyem makoe m>1/,, umo y™y(y). pacmem monomonno, 
—-+oo 


100KHO Nocmpoumb mpueonomempuyeckull HyAb-psd >) ope’ maxoti, umo 


tn =O(x(| 72 | )). 


~ ia WoKasaTesbcTBa STOH TeOpeMbI, OU€BHAHO, AOCTATOUHO, ceLyA MeTORy 
J. E. Menpiiopa, moka3aTb cipaBeJHBOCTb cylefyioulero mpeywioxwenus. 

OcuoBuagd aemMMa. Ha ompeske [0, 2x] cyiwecmeyem maxan nenpe- 
1lBHAAL MOHOMOHHO HeyOolearowjan ynkyua F(x), nocmosHHasa Ha CMedCHOLX 
HME PBANAX HEKOMOPO2O COBEPLUEHHO2O MHOIKECMBA Mepbl HY AL, Npeobpas0eanue 
5ypoe — Cmuaomoeca Komopow 


eve dF (x) = 0(x(|-y | )). 


ote} 


Jina mocrpoenua yuku F (x) BBeeM pA BCIOMOraTeJbHbIX (pyHKUHIt. 
lowoxKuM , 
x(Y) 
Ya (Y) Sa 
Veo+i 
 Jlerko Buyerb, uTo 3Ta (byHKNMA OOnapaer cBolicrBamu 1)— 4), nepeuH- 
SJIGHHBIMH B TeopeMe |. Tak Kak *yHKUHA 
we LNT 
Yi (y) =\22 (a) dn = In[Y(y) + 1 
0 
MOHOTOHHO Bo3pactaeT oT 0 oO GecKoHeyHOCTH H yudipepeHUMpyemMa, TO OHA 
aMeeT OOpaTHylo, WudpepeHuupyeMy!lO H MOHOTOHHO BO3pacTatollyio yHK- 
Iuio ,(x), oNpemeneHHyio fia x > 0. [lonoxwxum 


wy oy FOV = VR. 


O6osHauuM Yepes u(x) 2n-nepHomnueckyi0 (PyHKUHW, HMeroulylo r= E (m)+2 
HEIPepbIBHbIX MPOH3BOAHbIX, Te m BssTo us cBolicrBa 4) Waa’ PyHkuuA 
41 (y), OlipeyemuB ee Ha orpesKe [—7, =] paBeHCTBaMH: 


10 
aie Ms 


fort 0 \ (— 2) ae, x€[0, 75], 


ari! 10 
if 0 
u(x) == 41, | 
u(x — x), ce + *i, 
(=u 9), x€[—z, 0) 


4 


Ta (PyHKILMA, paslaraeTCA B PaBHOMepHO CXOj\ALIMHCA par @Dypbe a 
cHHyCcaM, IpHuem KosppuunenTb b, 2TOrO pa TaKOBbl, 4TO NpH J1kOO0 
Vin —"/, Paes 


Da’ | | <A<+o. 
k=1 


BpiOepem Telepb MOCJIeMOBaTeJIbHOCTb YHCEdI 


ly <d=e+ ora els <ds lst <dspi< e+, ( 
YNOBJIETBOPAIONLUX YCJIOBHAM: | 


24) (Ca) > | 
hy) Ves = 4°f’ (ds_1); 
as) VF (a) > 1000 V7 459" (ds) 

H elle YCNOBHIO %4), O KOTOPOM Mospo6HO GyyeT cKa3aHO TIpH NocTpoeHHH 


MOCMEMOBATEMbHOCTH (pyHKWWH v; (xX), KOHCTpyHpyeMOH Ha oOTpeske [0, 2a} 
CACLYIOULHUM MH]YKTHBHBIM IIpOMeccoM: 


a) =14ulfats) +, | 
= + 0,4 | 
rye Cy HW Y4, NoqoOpanbl Tak, 4To ile eal en ui ee 


wemble uHcsa. ITlocme Toro Kak vj_,(x) MocTpoeHa, crpoaT v; (x). na sToro 
HyMepyloTcA cyleBa HallpaBO BCe MHTepBadbl (Qj—1,r, Di-4,r), Ha KOTOPbIX 
Ui (x) 0, Hw onpenensatoT , 


(0 x€ [0,2=]\U (Gia, n. Oia, wh 
(OF (x) => 4 K : 
{ eioglt [7 (C, ae oy k re x) “ke TE ae x € Care k? Oy a)? 
BAe Cash, ay 4 RS IN os ia 0)  nogo6paHbI Tak, yTO 
IG 8) Op) FIG Oi Fei ae 4 Fe; +8;, pt G1, n) + Yi, nt ON 
i Me IGE re bal pe 2n : 


CyTb wWelble uncna. Jina mocnegqHero (caMoro MmpaBoro) .43 MHTepBaJIOB 
(Qi-;, nr, Oi4,x) MONaraem c; + 9;,n + O;-1,n =d;. Jlerko BugeTb, YTO yCOBUA 
O%) H & 3) CyTb yCJIOBHA OCTAaTOUHO ObIcCTporo pocra oce_OBaTebHOCTH (3) 
HM COBMeCTHbI KaK MexXy COOOH, Tak H C YCNIOBHAMH %,) H a4). PaccmorpuM 
Ha oTpeske [0, 2x] nocneqoBaTembHOCTh (byHKWH 


x 


l 
Q(x) = [Lo Fix) =\a @de. 


0 


@Pynkunn F;(x) qudppepenuupyemple, MOHOTOHHO HeyOpiBatouyue. JIOBOTbHO 
TIpOCTO NOKa3bIBaeTCH, YTO OHH CXOATCA PaBHOMepHO Ha orTpeske [0, 2a] 
K HeKOTOPOH HellpepbiBHol cbyHKuuN F (x), MOHOTOHHO HeyOpiBalonjel Ha 3TOM 
OTpe3ke HM MOCTOAHHOM Ha CM@XKHbIX HHTePBalaxX HeKOTOPOrO COBeplIeHHOrO 
MHOXKECTBa MepbI HyJIb. [Ipeo6pasopanusn Pyppe — Crusprbeca stoi (yHKWH 
uMewT TopsnoK o(yx( | y | )): 


\ e-WdF (x) = o(y (Iul). 


yCTaHOBJIeHHe YerO COCTABIAET TIABHYIO YACTb BCeFO WOKa3aTeJIbCTBa OCHOBHOL 
JI@MMBI. . 


440) 


IIpocrbim caeqcTBHeM H3 OCHOBHOM JIeMMBI ABAMeTCH TakKe Teopema oO 
/00pasoBaHHH @Pypbe —Cruabrbeca HenpepEiBHOl, MOHOTOHHOM H CHHry- 
HOM PYHKILMH, 3aaHHoli Ha Bceli IpsMoli — co <x< + 00, Kak uspectuo, 
‘erpadl KBapaTa MO}yJIA STOO Mpeocdpa3soBaHHA pacxoqUuTcs. 

Wimeer mecro cuemyioulat Teopema o ToM, 4TO 93TOT HHTerpadl MOKeT 
‘XOQHTbCA B HEKOTOPOM CMBICJI€C Kak YrOHO MejJIeHHO. 

Teopema 2. Ha eceti npamoti — CO <OX< + 00 cywecmeyem maka 
tomoHHO HeyOvieaioujaa byHKyUuA F(x), ¥(x)>0 npu x+>—oo u 
(*%) > 1 npu x—+>-+ 00, nocmosnnaa Ha Cmeonelxy uHMePbANAX HEKOMOPOeO 
epluleHHoed MHOI#eCMBA Mepobl HYAB WU HE CBOOAWAACA K moocdOecmeenHott 
MosHHOU BHeE AO020 OMpesKa, uMO ee npeobpasoeanue Pypve — Cmuac- 
2ca 

-+co 


| eter (x) = 0 (x (/yl) 


—oo 


xX (y) ecmo dyxnKyua us meopemot 1. 

Jia WOKasaTeIbCTBA TEOPeMbI BO3bMEM UYHCJOBOIL pA C NOMOKUTCDHBIMH 
-HaMH dy, CXOWAULMHCA K eAMHNMe. OOoSHAYHM b_p = Agr, Opty = Aonti, 
Sa 


m0, 1,2,..., 6, = pe b, HW ompexenuM (yHKIuIO 


k=—oo 
F (x—2e(s—1))+,, x€[2m(s— 1), 2Qns], 


2 F (x) —dyukuus, nocrpoeHHad B OCHOBHOM memMe. JleficrBHTeIbHO, 


fos) —-oo b ars 
Be | caer (x) =D ag \ erdF (x—2n(s—1)) = 
—oco Se CO 27(s—1) 


Loo 
= >) bso(x(lyl) =o (ly). 


s=— oo, 
OctaJIbHoe OYeBHAHO. 
- Mocxoscxut rocyfapcrBenubili yHuBepcuTer Tlocrynu.10 
um. M. B. Jlomonocosa 6 III 1956 
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MATEMATHK: 


B. A. WJIbHH : 
. 


TEOPEMA O PA3JIOKKUMOCTH KYCOUHO-JIAQKON ®YHKIMH 
B PAX MO COBCTBEHHbIM ®YHKUNAM MPOH3BOJIbHOW 
JIBYMEPHOM OBJIACTH 


(IT pedcmasaeno axademukom H. I. Hemposckum 21 II 1956) ; 


Tlycrb {u;(P)}—cucrema coOcrBeHHBIx :byHkuuli, a {A;} — cucTema co6cr 
BeHHbIX UMcel ypaBHenua Au + iu =O B TIpOM3BOJbHOM JByMepHOH obra 
Q C OMHOPOAHbIM KpaeBbIM YCJIOBHeM OCOrO H3 Tpex poOjOB. | 

[naByol wWedbio paOoTbl ABJAeTCA WOKa3aTeJIbCTBO TEOPeMbI O Pa3JIOKE 
MOCTH MPOH3BOJbHOM KyCOU“HO-rmankoH (byHKUMH ByX NepeMeHHpIXx f (Q} 
YMOBJETBOPAIOMeH COOTBETCTBYIONIEMyY KPaeBOMy YCJIOBHIO, B pA MO codcr 
BeHHbIM (PyHKIHAM. 

KycouHo-ruaaqkKOH Mbl Ha3bIBaeM KYCOUHO-HeMpepbIBHYy!O (PYHKIMH, oO 
Waloulyio KYyCOWHO-HeNpepbIBHbIMH © TlepBbIMH HM BTOPbIMH II1pOH3BO]HbIMH 
IlomyepkHemM, 4TO MO] KYCOUHO-HelIpepbIBHOH (pyHKWHweH JByxX MepeMeHHBi 
MbI IOHHMaeM Taky1o dbyHKuHIo f(Q), KoTOpad HeNpepbiIBHa BCIOMLYy B OOACTI 
g, 3a UCKMO“eHHeM KOHeYHOTO YNCa ocTaTOUHO YTwaqKHX KOHTYPOB 
PpacnOJIO*KeHHbIX BHYTPH OOacTH g; Ha yKa3aHHbIX KOHTypax [(Q) uMee 
paspbIBbI HelpepbiBHOcTH 1-ro pojta, T. e€. CyIeCTBYIOT «BHeIIHHe» H «BHYT 
peHHve» MpeyeJIbHble 3HaueHHA. 

Hapsyqy c OCHOBHOH TeopeMoH B paOoTe NowyyeH pA Apyrux pesyabra 
TOB H, Mey MpouHM, MpeJioxKeH MPOCTOH BbIBO H3BeCTHbIX aCHMITOTHYE 
CKHX (opMysl, NonyyenHprx B. M. Jleputanom ('). | 

1. Ynomsnyrtple Baie uccmegopanua B. M. Jleputana (1) 0 cyMMupoBa: 
HMM pasJIOKeHHH MO COOCTBEHHBIM (yHKUHAM Mp MOMOMLM cpeqHHx Puccé 
OasMpyloTcA Ha CJIe{yIOWHX aCHMMTOTHYeCKUX (popMy.lax (MbI B KauecTB 
TIpHMepa paccMaTpHBaeM JBYMepHbIi cwyyait): 


2 ui (P)-ui(Q) = SAX) + 0 (yy), (1 
- Ai<p 

i Ss ot Aes 5 
3 4 (P)-w(Q) (I= 3) =" Lag. 


Vii<p 


@opmysa (2) sBasnerca Gonee oOmel u cnpaBequBa pH S<2; mpi 
S22 nopsqok O-uneHos B mpaBoli yacru (2) papen O(1/p). 

Sykecb MbI yKa2KeM IpocToH BbIBOA dopmys (1) u (2), cBo6oqunii 0% 
MpeqOKeHHH OOOOMeHHOrO TapMOHMYeCKOrO aHawH3a, CBOLCTB TipeoOpa30Ba: 
HUA Boxuepa — Cruuprpeca HM [PyruX PpOMO3AKUX BCIOMOraTeJIbHbIX yTBepAK 
WeHHit. 

IIpapya, pH 9STOM MBI MOJIyYHM HeCKOJbKO 3aBbILIeHHBIIi “TLOpA Or 
O-yeHOB B MpaBblx yacrax (popmya (1) mu (2), a uMeHHO: NOpAAOK O-u Teno! 
B (opmysie (1) Oyyer O(p!t*), a B dopmyae (2) O (pi—-s+5) (3necb 6— 
CKOJIb YOHO Mawloe NMONOKUTeMbHOe NCO). BBugy Toro, uro 6 ckouk 
yPORHO MawO, YCTaHaBHBaeMble COpMyJIbl JaloT BO3MO%KHOCTH (bopMy- 
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J2OBATb TE XKE Pe3yJIbTaTbl O CyMMHpPyeMocTH, 4TO Hu B pabote B. M, Jle- 
ana (*). 
|B kauectse npumepa ycranosum dopmyuy: 


Dy 4 (P)-wi(Q) = FAHD 4 Q (urtay, (3) 


Vii<e 
i Ipexye Bcero joKaxem PDSHRSPHTG IB EHO SER tbopmyuly: 


>) lu; (P)-1:(Q)| = O(p). (4) 


B—-1<VAj <p 


IC aroli IeIbIO PaCCMOTPHM (pyHKILHIO 
1 ¢ R = 
fee) = s— \ vi) (vr) dv mpu yA T< RR; o(reg) =0 nas apyruxr. (5) 


ecb P — BHYTpeHHAA TOUKa OOMaCTH g, MHHHMYM paccTOAHMA KOTOpO! OT 
AHHIbI MpepocxomuT R, a Q — moOaa TouKa oGwacTH g. 


Kospdpuyuent Pypbe v; BHUHCIAeM HerocpeCTBeEHHBIM HHTerpHpoBaHuem, 
HMeHAA Teopemy O cpeyHeM 3HayeHHH (?): 


R 


0; = u; (P) \ y ( \ Jy (ut) Jo (tV mi) r dr’ dy, (6) 


y—1 *R/2 


Hac uHuTepecyloT TOJIbKO TakKHe HOMepa 1, WIA KOTOPHIX p — | KV, Su 
Jb3yACb aCHMMTOTHYeCKOH (dopmMyslioH waa dyHkuHH Beccea, Mb 6e3 
qa mpugaem Koaddunnenty Pypbe BUT: 


a = Ciui (P) + ui(P)O (1/p). | (7) 
ecb C; — MOcTOAHHaA, yOBJeTBOpAIoMad TpeOoBaHHto C; > R/3z. 
Ucxogsa us (bopmysbi (7) 4 HepapencrBa Becceas 

R Pa ‘ 
Yia< 28 \ ir ar =O); (8) 


R[2 


SEMCHTAPHbIM OOpa30M yCTaHaBJIMBaeM OLeHKy 


Dd ui (P) = O(p), (9) 


u—-1<V ij <p 


KOTOpOli BbITeKaeT HM MpesBapHTebHaA (popMyua (4). 
SameruM, uTO H3 MpexBapHTebHOM dopMysbI (4) HenMocpey{CTBeHHO BbITe- 


>T OWeHKa 


Sue (P)-1 (Q)| = 0.) (10) 


lu- Vaz |< 


iq moOoro % u3 uHTeppana OS Y< 1). 
TepeliqemM K BbIBO,Y (OpMyJIbI re. JIA. YerO paccMOTpUM (yHKWHIO 


u(r) = © awa — 26") Toa Oy 0 upy rR, (UI) 
| oe 443), 


Koadpunvent Pypbe v; HaXO{MM IIpAMBIM HHTerpHPOBaHHeM, HCHOJIbS 74) 
Teopemy © cpeqHeM culeyIoululi ~MHTerpasl H3 TeOPHH WHIMHAPHeCKHy 


cbyHKunH (°): ; 
\ 


ve ele npn Vi <p 

\ Ja (ur) Jo (r Vi) i: | 

0 0 Ip Vi ih. ' 
Tlonyyaem aa 0; Cmemyloulee BbIpaxkenue: 


° 1(¥R) I, (RV Aj) 
v= es (P) ui (P)p \ Ja (ur) Jo (r Wis) dr — ui (P) a 
R L 


Syecb ¢; = 1 npn VA; <p; e; =O npn Vai >. | 

Tipu nomonuru cbopmyap (12) oeHuBaloTca KOI*PPUUHEHTHI V;, WJIH KOTOPBI 
Vii <p/2, a [a OMeHKH KOSPPHUMEHTOB V;, WIA KOTOPBIX Vii we 
uuTerpad B cbopmyvie (12) cueqyer Ba pasa MpOMHTerpHpOBaTb 0 YaCTAMh 
Ilpu omenke ucnoup3yetca acumntroTuka dyHKkuui Becceas, dopmysa (10) 
CXOJ/MMOCTb pAja 


9, 


S14 PQ ; | 
palpoycienecer eran Ls) (13 


i=1 


yCTaHOBJIeHHad B paOotax (4,°). 
~  QOueuuB v; H UpocyMMupopas pag Pypbe aan cbyHkuun (11) no Bcem 
MbI WOKaxKeM (bopmMyuly (3). 
Ilo aHamorHyHow cxeme MoxKeT ObITb JOKa3aHa (opMyvia Bua (2), a TAKE 
COOTBETCTBYIOWHe (POpMyJbI Waa OOnactTH N u3smepenuit. 
2. UnterpanbHanw acuMNTOTHYeCKaa Popmyua. Ilycth g 
Kak HM BbIIUe, MPOHSBOJIbHad WByMepHad OOsacTb; C — IpOM3BOJIbHbIM KOHTY 
C KYCOUHO-HeEMpepbIBHOM KPHBH3HOM, MMerOUMH KOHeYHOe YHCIO TOUeK Mepé 


3 — mo60e NoslOKUTEMbHOE qucio. Tora cnpazeqaimpa cule ty roulan acuMnto4 
THYeCKad (bopMyvia: 


D wlQ (SE (9 a(sds=# ex [res Ya (syd + @ (ule+a). (14 
Vii<e © Qs i 


‘BuIBOm aHasIOrHueH H3JIO%KCHHOMY BBIIIe H MpOBOAWTCA B WBa 9Talla 
CcHavasla YCTaHaBJIMBaeIcA MpeyBapHTedbHad (bopMysa 


>» 11 (Q)\ 5p (8) U8) ds 


p—-1<V Aj <p. 


= O(p/), 


a 3aTeM H OCHOBHad (opMyaa (14). Ip 9Tom, ecm BbINe MbI ONMpaJHet 
Ha aOcOJNOTHY1IO CXOAMMOCTb psa (13), TO pH BEIBOZe PopmyvibI (14) MoxKeY 
ONMpaTbCA Ha CXOMMMOCTb psa 


Ou; Piueie 2 
2 (\ae © ) ds) 


21 apart (3 >0) (15 


Ih 


H BbITeCKaIOULyIO H3 Hee PaBHOMepHYy!lO CXOMHMOCTb pxAgqa 
Ou; 
4, (Q \ = (s) h (s)ids 
Cc 
TE a ee (6 > 0). (16 
t 


JA WOKASaTeIbCTBa CXOMHMOCTH pxya (15) WocTaTrouHO, HCXOAA U3 CBOlIcTB 
€p mpoOnoro mopsyKa (°), HoKasaTb WHTerpHpyeMmoctb c KBay[paToM (pyHK- 


mw F(Q)= \ sr (Kepoie(Q, 8)) h(s) ds.) 
Cc Ss 


3. Pa3 10K HMOCTb KYCOUHO-rsgaqkon dyuHKuuH. M3 acumn- 

THYeCKOH tpopMysbl (14) cnegyer, uro ecu TouKa Q npHHamexKuT BHYT- 
; : 

HHeH nNogoOnacTH g’, H3 KOTOpOH yyaleHa CKOJIb yrosHO MaJaa OKpecT- 


Tb KOHTypa C (tT. e. (Q,C)>¢«), To wMeer mecro papHomepnas 
eHKa 


Ou; 5 
Due (Q\5F (8) a(s) ds = 0 (utr 8), (17) 
Vii<p Cc 

Onupasicb Ha oueHKy (17), MoxHO yTrBepxkKaTb PaBHOMepHy!0 CXOMHMOCTb 
| YKa3aHHOH mogoOsacTH npH e(Q, C)>s) pana 


Ou: 
wo 41 (Q) IF (s) A (s) ds 
ee i (6 > 0), (18) 


i=] 

JM CYMMHpoBaHHe BejeTCH B NOpAWKe BO3pacTaHHA COOCTBeHHBIX 4NCeN. 
J\1A WOKasaTeJIbcTBa HCMOb3yeTCH CXe€Ma, COBepIeHHO aHaylorHuHad Toi, 

TOPaH H3I0%KeHA B padoTe (°). 

Ss KaK CHCTeMa COOCTBeHHBIX (pyHKUM Noma, To pag (18) cxomutca 

PyHKUHH 


F (Q) = \ ae (Kuta (Q, 5)] A(s) ds. (19) 
(e 


TakHM 06pa30M, lOKa3aHa- pa3JIOKHMOCTb (PYHKIHH, HCTOKOOOpa3Ho per- 
aBHMOH B Bue (19). PaccmorpuM uacTHbli cayyah 6=1/,. Ilpu 9Tom 
2KHO YTBepKaTb pa3JIOKNMOCTb (CyHKWHH, WpescTaBHMOH pH MOMOMIH 


2 il 
pIHOH (byHkinH puna Ky (Q, s) =— 5— logregs + uv, T. e. MpeAcTaBu- 


OH B BUAe NOTeHWHaATAa FBOKHHOTO CAO. Takaa tbyHKuHA, Kak 
3BeCTHO, HMeeT pa3pbIB HeIIpepbIBHOCTH Ha KOHType C, pHyeM CKayOK 
Ipemensetca cbyHKkuvelt f(s). 

Ilyctb Tenepb jlaHa MpOH3BONbHaA KyCOUHO-rlagqkaa (byHKunsa f (Q). 


ceria MOXKHO B3ATb Takyto dyHKuHIO F (Q) = \ [ey (Osis) |. i (s) ds; 
C s 


ro6pr ckauKku f(Q) u F(Q) Ha KonTypax C OblIH paBHbl Wpyr Apyry, a B 
aKOM cslyyae pasHoctb f—F Oyler HellpepbiBHOH (dyHKUMel C KyCOUHO- 
EMpepbIBHBIMH NepBbIMH H BTOPbIMH TpoHsBoO_HbIMH. (Ilocnequaa PyHKUHA 
a3JIOMKUMA COrslacHO H3BeECTHOMY pe3yvIbTaTy (°).) 

Vrak, HaMH fOKa3aHa CJleqyIollad Teopema: 

Besakasa Kycouno-era0Kan yNKuUuA OByx nepemeHHvix, yOoeremeops0lwMan 
DOMBeeEMCMEBYIOLIEMY KpaeboMY YCAOCBUIO, Pa3sAOIUMA 6 PAO NO COOCME6eHHOLM 
YHKYUAM npouseoAcHoll OeymepHott oOaacmu, npurem yKasanHolli pd 
YOOUMCA Npu CYMMUpOosaKUu 6 NopAOKe éeo3spacmanUuA CoOOCME6eHHoIX 4UCeA 
ABHOMepHO 60 éeCAKOL eHYMpenHett nodobaacmu, US KOMOpOLL YOANeHbL CKOAS 
200HO MmMaAcle OKpecmHocmu mex KOHMYpOB, HA KOMOpwlx yNKYyUA Umeem 
aspoleol HenpepolenHocmu. 

Asrop upuHHocuT rayOoky!o GmarogapHocts upodp. A. H. Tuxonosy. 


MockoscKuit rocylapcTBeHHbId yHHBepcHTer Tlocrynuso 
um. M. B. Jlomonocosa 18 II 1956 
LMTHPOBAHHAS JIMATEPATYPA 
15. M. Jlesutan, Marem. cOopn., 35 (77), Ne 2, 267 (1954). ?P. Kypaurt, 
. Tuap6eprt, Meroypt maremaruyecko pusuxn, 2, 1951, crp. 246. SEP One Ko yisebs 
uu, Beccesesst byuxunn, 1935, crp. 140. 4B. A. Uapnunu, HAH, 74, No 4 (1950). 
B. A. Aapnu, JAH, 109, Ne 1 (1955). °B. A. Unpun, TAH, 105, Ne 1 (1955). 
P. Kypaat, A. Tuapn6epzt, Merogs marematuyeckoi pusuxn, 1, 1951, crp. 376. 
B. A. Hannu, JIAH, 105, Ne 2 (1955). 
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MATEMATHK. 


JI. WH. KAMbIHHH 


-O 3AQAUE KOM JIS BECKOHEYHOM CHCTEMbI OBbIKHOBEHHE 
JIM@>EPEHILMAJIbHbIX YPABHEHMM 


(IIpedcmasaeno axademuxom C. JI. Co6onesom 1 III 1956) 
PaccmaTpuBaeTca BOHpoc O CyllecTBOBaHHu WM eJMHCTBEHHOCTH PelleH? 


3anauu Koum ja OecKoHeyHO CHCTeMbI OObIKHOBCHHBIX JupPepeHiHaJIbHb 
ypaBHeHHi Bua 


Ou (x,t) /Ob = G5 t; ony WA AE RE, Oba -), 
Ris as es DG IS 2 eae ( 
u(x,0)=a(x), —w<mx¥<+o ( 


B paOotax apropa(?®) stor Borpoc Obl HCCIeqOBaH JIA CiIyyan 3aB 
CHMOCTH paBprx yvacte (1) f OT KOHeYHOTO UHNCJa HeH3BeCTHBIX CyHK 
u(x,t). B HacTosllei 3ameTke uccmeyyetca cuctema (1) c NpaBbIMH WacTAMH | 
3aBHCALIMMH OT OeCKOHeEYHOrO YHCJIa HeEH3BeCTHBIX (PYHKUHH, HW YKa3bIBalol 
Kylaccbl ObICTPO pacTyM[HxX (yHKUHH, B KOTOpHIX peweHHe sayaun Koil 
(1), (2) cyuyecTByeT H eqMHCTBeHHO. YcTaHaBJIMBaeTCA Tak2Ke CBA3b MexK] 
MOBey,eHHeM IpaBblx yacteHt (1) ff Hu pocrom u(x,t), QOMyCTHMbIM JIA eM 
CTBCHHOCTH pellieHHA 3aqauH Kou (1), (2). Ormerum, uro Bompoc o cyié 
CTBOBaHHM (6e3 HCCIeMOBaHHA CHHCTBEHHOCTH) pellieHHaA 3ayaun Kowm Mb 
JIMHeEHHOH CHCTeMBI JudpPepeHWHabHbIX ypaBHeHHli C NOCTOAHHBIMH KoOIPppa 
IMeHTaMH CielvadIbHoro Bua 


ay eae 

“Gt > Cun (Ef), i Sot ,— 2, —1,0, 1, 2, pysei) Sie (3 
k=—oo 

Opi paccmotpen B. VW. Iporacospi (°). 

IIpupeyem yerbipe seMMbI 06 oleHKe yObiBaHua KoscpuyveHToB Teli nope 

wesOH PyHKIMH B 3aBHCHMOCTH OT ee pocta, HeMOcpeCTBeHHO BbITeKaIOULM! 

H3 H3BeCTHBIX OleHOK Kou (7). ; 


-+oo 
Jlemma 1. Ecau OaA yenol YNKYyUU »(Z) = Dy AnZ" BbolINOANAEMNCA HE! 
paeercmeo rss 
‘ 
M (r) = max | (2)|<Cexp {\¢(x) de}, (4 
4 | 


20e 9 (r) — Kenpepolenan monomoxHHo Bospacmarowan gyAnKyuA, mo 
|Qn| <Cexp ®[¥ (a)]/[¥ (n)]"; (5 


Y'(r) — @yrkyus, o6pamuaa k ro(f) (D(r) = \ ¢ (x) dx). 


Oopamno, ecau dan Koadquyuenmoe a i d . 
: pasaoncenun 6 ps0 Tetiaopa p(2 
6oIROAHEHO (5), mo »(z) — yera ry i 

its (Z) — yenan dynkyus, Oad Komopoti M (r) yooeremee 
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—+00 
| Jlemma 2. Ecau v(z) = yy bnz" — yeaan dbyxKkyus, Oaa Komopoti 


n=0 * 
(r) ae. v(z)| <Cexp {fe%} u V(r) — @ynxyua, o6pamnaa K ro(r), 


puuem xP" (x)/P (x) C<A< +00 npu x>+ 00, mo [are exp {n/In n} 


* Pe (inn)\— 
} Jiemma 3. Ecau Oana p(z) = >) nz" . 
n=0 
M (r) = max | (2)|-<exp {9r*}, (6) 
) 
| On| < (epa/n)re. | (7) 


O6pamuHo, ecau Orn KoagpuyueNnmo’ Ay pasaowenua 6 pnd Tetiaopa 11(2) 
wnoansemca (7), mo »(zZ)—yenraa gbynkyua nopadka p u muna a, Ora 
mopou M(r) yooeaemeopsem (6). 
+o 
Jlemma 4. Ecau Oana v(z) = >) onz" M(r)=max |v (z)|< C exp {2te*} , 
n=0 [2| hh 
0 |d,|< C(a/Inn) ""exp {n/p Inn}. 
Cneqyroulaa JieMMa 5 ABJISeTCH OCHOBHOM MpH pelleHHH mMocTaBseHHOTO 
ypoca O CyLLeCTBOBaHHH .W e€MHCTBeEHHOCTH pelleHua 3agauu Kou (1), (2). 


~Jlemma 5./lycmo f (x,t; ... , u(x-+hh,t), ...) yOoeremeopsem ycao- 
uo Jlunwuuya 
= 
We ee yee i, 1) ee Je ea at) ee) 
“too ' 


Pee eee, ule kid), LT oo x =< +00, (8) 
k=—oo 
asl mex cucmem {u} u {ut, OAaxh KoMOpolX Umeem CMbICA HepaeeHcmeo (8); 


p= Lr. 

Ilycmo os ir: pes fe u3mMepuma no t npu dbuKcupoeaHHom x u 
te. . ice R({x|/h) npu |t|<T (R(—a) = R(n)— mono- 
OHHO sospacmasoia ynkyun om n). Toeda, ecau Ly u R(x/h) maxoeot, 

Loo 


-3 Dye*s gett hh = >t ay, (t)z* — yeaole yxKyuu u p20 


k=0 
7 A; (t) R Gs + hk), A, (t) =| @p (t)| cxodumca Ona ato6oe0 x, mo peuue- 
E,, 


we 3a0auu Kowu (1), (2) cHeiee ee er i eOUNCMBeEHHO 6 KAaCce dynKyul 


L(x, t)| << R(|x\/h) npu |t|<T 
HoKkKasaTenqecTBo. 3amenuB cuctemy (1), (2) HHTerpaJIbHBIM ypaBHe- 


deM 
a 


u(x,t) =a(2) +) Fs, rhe out ticlestia®), 4.) de (9) 


peuian (9) MeToyoM rlocmeqoBaTembHBIX MpHOmMKeHHL (UO (x, t) =a (x)), 
JTYYaeM OLCHKY 


6 (x, £) — um (x5 t)[| <A DY Lays Lng R ( EN at ave h hm). 
R,=0,..., Ry=0 

= 4 (2t)" 

Bsoga NponsBo,alve PyHKLAH g(z et Lrz un e2 ts @) =>) = [eZ 


m=0 
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-b20 
= > a, (t)z, tlomyyaem ana u(x,t) = limu™ (x,t) MaxkopanTy 
k=0 . \ m-—> © 


R(EL)+ 3 Amc R(GL+m), (19 


nocyie vero JerKO MOKa3bIBaeTCA KaK CYWeCTBOBaHHe, Tak H e/MHCTBEHHOCTH 
pemenua samaun Koum (1), (2) B Kaacce dynKunl |u(x,t)|<R(|x|/h 
eCJIH TONbKO pag (10) cxoquTca pH 000M x. | 
Teopema. 1. JTlycmo f (x,t; ..., u(x-+nh,t), ...) ydOoeremeopxe) 

ycaoeuro JIlunumuya (8), npuxrem 
¥(n) 


Ln<Cexp{\ e(xax}(%(nyr, 


20e o(x), V(x) — @ynkyuu, onpedenennoie @ remme 2. Toeda pewenue 
Oauu Kowu (1), (2) cywecmeyem u eduxcmeeHHo 6 KAacce dynKyutt 
ju (x, t)| <Cexp{#Lin¥(n|x|)+ hing}, o<q<1, |t\|<7, 09 
eCAU MOAbKO HavanoHan qynKyun a(x) u f(x,t; ..., 0, ...) ydoereme 
psiom Hepasencmey (12). 
JloKa3aTeJIbcTBO TeopeMbI | NpoBoquTcA pH TomMomu semmM |, 2 u 
HenocpescTBeHHbIM CJIe{CTBHeM TeopeMbI | aABJIAIOTCA CieyroulHe Teopel 
2 u 3, peasHsyloulMe KOHKpeTHBIN Bu dyHkuHH 9 H W u3 yCJOBHE 
(11), (12). 
Teopema 2. Ilycmo f(x,t; ... , u(x+nh,t), ...) yooeremeopze 
ycaoeuro JIunumuya (8), npuyem . 


Li=<C exp \-= [In& — In eps} ; 


Toeda pewenue sadauu Kowwu (1), (2) cywecmeyem u edurncmeeHHo @ Kaact 
dbynkyuu 
| u (x, t)|<Cexp {1 in tn|x|—Inc+Ing}}, O<q<l, |t}<T, 
eCAU MOAbKO HadanAonaA dynKyuA a(x) u f(x,t; ..., 0, ...) yooe.2emeo! 
pstom Hepaeencmey (14). 

JlokasaTeJIbcTBO TeopeMbI 2 HCHONb3yeT JeMMBI 3, 4 H 5D. 

Teopema 3. Ilycmo f (x,t; ..., u(x+nh,t), ...) ydosremeopse 
ycaoeuro JIlunumuya (8), npuwem 


Lr<Cexp {—kln R}. 


Toeda pewenue sadauu Kowu (1), (2) cywecmeyem u eduncmeenHo 6 Kaaceé 
bynkyuu 


Ju (x. t)|<Cexp{ttinrl, rR, |t/<T, (15) 
ecAu MOAbKO HatanoHaA dyAKyua a(x) u f (x,t; ..., 0, ...) ydoe.aemeo- 


psiom (15). Ommemum, amo @ (15) r Heaosa samenume Ha fr, >R. 
SamMeuanne. Teopemp: 2 u 3 coyepxKaT B CeGe Kak YacTHBIli cryyalt pe 
symbtaTst B. VW. TIporacosa(*) 0 cymecrBopannu pemeHua s3agqaun Kone 
WIA CHcTeMbI (3). : 
B cueqyioulux Teopemax 4, 5 u 6 paccmorpeH cmyuyali, Koraa papas 
yactb (1) f Moxer pacTu no x. 


Teopema 4, ; JTycme diction eee u(x-+nh,t), ...) ydoeaemeopsem 
ycaoeuro JIunumuya 
[F(t ... , w(e-panh,t), y= Paty... , whan, t), .. ee 
<C(x) Dd) Lalu(x+-kh, t) a(x + kh, t) |, (16) 


Ri S09 
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Je Ln yOosaemeopsem (11) u C(x) < Bexp {rln ¥ (In |x|)} (r nocmosnuoe). 
foeda pewenue 3sadauu Koln (1), (2) cywecmeyem u eduxcmeeHHO 6 KAaCce 
YAKYUL ° 


Ju (x, t)] <A exp (Ie) FA in ¥ (In| x|)}, Qe Sele a et) 


PAU _MoAbKO a(x) U fF (x,t; ... , 0, ...) yOoeremeopsiom (17). 
JWoKka3aTeaAbCTBO. 


| w™) (x, t) — ul™—D x, t)| < C(x) © 
+00 
ee elle Cee nh, oreo kaye 


eer a 
x exp[(— 9) (2b tat... ben) INF OnE] x] FAG Est bed] 
# Reales te 1,2, cy YU Oe, ee) 

™([x| tA (ert... + hm) exp {(1— 2) (4 + yt... + hm) In ¥ x 
< (In [|x] + A (ey +... + nd} < CB” exp {(1—ey)([ xh + by + os + him) 


x In¥ (In{|x|+ Aer +... + &m)))} = CBW (|x hte +... + bm). 
TakuM oOpa3om, 


/ 
* - x 


|ul™(x, t) —ul™—D (x, t)|< 


m r|[e:] co 
<em Sr | Dees ek Ore 


m! 
Ri=0,..0, Ry =0 Tia oe Rm=rlles]4+1 


= ie 


<C (x) OV (x, 2, 2) + C(x) 3 Ax yw (E 4+), 


=0 
IpHueM, B cHay semM | u 2, lim [An (t) Wt |x|/A-+k)}* =0, nocne ero 
oo) 


PHMeHAeTCH COOTBETCTBYIOWIHM aHasior JIeMMbI 5. 

Teopema 5. Ilycmo f(x,t; ... , u(x+nh,t), ...) ydosremeopsem 
jcaoeuio JIuniuuya (16), Lp yooenemeopsem (13) u C (x) <Bexp {rln1n |x|} 
fr —nocmosnnoe). Toeda pewenue 3adauu Kowu (1), (2) cywecmeyem u 
OuncmeenHo 6 KAacce gyHKyutl 


ju (x, t)| <Aexp {(1—e) 41 nin xt, O<exl, |fl<T. (18) 


cAU moAbKo a(x) u f (x,t; , O, ...) yOoeremeopstom (18). 

Teopema 6. [lycme F( (x,t; ... , w(x-+nh,t), ...) yooeremeopsem 
ycaoeuro JIunmuya (16), ede Lr< <cjRi*l Ces. ena (|x|), npusen 
lim (8 (x)/x) =0. Toeda pewenue sadauu Kouwu th, (2) cytwecmeyem u 
t+» -Loo 


20UHCMBEHHO 6 KAacce MynKyutl 


lene) eA, eR, ie ; (19) 
2CAU MOAbKO HauianAoHan Gynkyun a(x) u f (x,t; , 0, ...) ydoeremeo- 
psrom (19). Ommemum, umo 6 (19) r Nervosa 3aMeHUMb Ha fo 

MockoscKuit rocy JapcTBeHHbI't YHHBepCcHTeT Ilocrymu10 
um. M. B. JlomoHocosa 28 II 1956 
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\ 


MW. H. KAPUMBAJISE 


O CHHIYJSPHOM HHTEFPAJIbBHOM OIIEPATOPE C PA3PbIBHbI 
KOI®®HUWNEHTAMU 


(IT pedcmasazeno akademuxom H. H. Mycxeaumsuau 22 III 1256) 


CHHryAAPHbIM HHTerpaJibHbIM OMepaTOPpOM Mbl HasbIBaeM OllepaTOpP BHP 


@ (c) do 
o—t ’ 


=«(t)¢(t) +*O\ 


G 


rye, jk Mpocrotpl, mpeqnonaraem, uro C—eMHHYHAA OKPyXKHOCTS, | 
Cul€JOBATeIbHO, KOMIMJIEKCHOe TepeMeHHoe so, a Takxe ?¢ yOBJIeTBOPAK 
ycnosuto |o| =[¢t| = 1. Mnrerpan. 


1 d 
“arene \ @ hee 
: Th o—t 
Cc 

1IOHHMaeM B CMBICJIe TuaBHOrO 3HayeHHaA 0 Kou. 
ByjfeM peqnosmaratb, uro a(t) u 8 (t)—KoadpuuHeHTbI onepaTopa— 
TIpHHagqviexkaT HeKOTOpoMy JieOeropcKomy kvlaccy Ly, (p; >1). Torga & 
eCTeECTBEHHO paCCMaTpHBaTb Kak oOlepaTOp, eHCTBYIOUIMH B pocTpaHcrTE 
Esiriehipse 4 
Pp Pp pid 


1 Br eit ON oly 
man RAP Bay oe pi 
Tlomb3yacb u3BeCTHOM ga Pucca 06 orpaHuyeHHocTH omepaTopé 


Qe B mpocrpancrBe L, (cM., HampuMep, (1), rm. V), a TaKxKe HepaBeHCTBON 
Téspgepa, JIerKO BUIeT, To onepatop Se orpanHuyeH B Lp u ; 


| S¢ lps (@ lo, +8 ll. Ap) |e lb = f 


, H oToOpakKalolluH 3TO MpocTpaHcTBO B MpocTpaHCcTE 


rye Apy—HopMa onepatopa Q B Lp. 
Met MOKaxKeM, YTO ONepaTop Sg, “Rooomte rOBOpA, He ABJIAeTCH OOOOMLEHHG 
oy tee Wake KOra MPpHHHMaloTcA yCJOBHA ero HOPMaJIbHOCTH!| 
Ja(t)+ 6 (t)| 2m, |a(t)—8( (t)|>m, mourn qua Beex t, rye 1 — MOJOYKM 
TeJIbHaA KOHCTAaHTA. 
PaccMoTpuM apy JelicTBUTeMbHbIX, BO3pacTalouINxX (pyHKuul p (8) u (0) 
OlpeyeJIeHHbIX Ha orpesKe [0, 27) HM yOBJeTBOpAIOULUX CHET YORUM YCd0- 


BuAM: 1) p(0) = 1, ¥(0) =0; eh ah kt: Meade Ut 3) | [p (°)1" 0) <a 


; 0 
4) 9(6) wu ¥(9) yqopnerBopsior ycnosnio JIunumua Ha KaxKJOM HHTepBaJlé 
[O, db], rne 0< Qn. 


a omens || f ||, O6osHayaeT HOpmy auementa f B npocTpancTBe diy 
* Ilo nopoqy TepMHHa «O606ueHHO (pe srombMOBbITi ollepatop» cM, (?). 
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| OGosnauwm al) (t)= 5 + p(8)e, a(t) = 1 — (Hye, ryet = e%, 
‘AOKaKeM, YTO CHHTYJApHEI Onepatop Sg =ao+a2)Q% He saBuneTCH 
OOLMLEHHO (ppeuToJIbMOBBIM. 

) OGosHayuM Yepe3s a, eAHHCTBeHHbIi KOpeHb ypaBHeHua v(0)=2nn u 
seem (PYHKUMH 


a(t) (t) ‘ mpH O<8< ap, 
eS (t)= (R) (pia demu: (Rj k) (pi ee: 
aH) (en) + S—— [a (0) — a) (2i4n)] pH dy <O< Ie 


=1,2; n=1,2,3,...). Jlerko nposeputs, uro dynKunn @(t) x 
2)(t) yqoBmeTBopsioT ycioBHo Tésmpyepa Ha Bcem C mpu KaxKoM Nn. 
»PacemotpyM onepatop Spe = «eo + «Qo u qoKaxKem, uTo | S—S,||>0. 
“Coratacuo cKkasaHHoMy = Bole = HMeeM |S — Sal < |e) —a],, ++ 
xt?) — o(2)||,,-Apy; HO, KaK JIerKO BHJeTb: 


27 1/Pi 


Jar — al, <4 {\{o(O)d6} (k= 1, 2), 


an 


nostomy |S —S,||+0 nupu n—oo, Tak kaK IpH 3TOM a,—>2r. 

SameTHM Tellepb, uTO S,o sABJIAeTCH OOOOWeHHO CpeyrOsbMOBbIM Onepa- 
poM TIpH sOOOM ” HM UMHeKc onepatopa S, paBeH f (cM., HalpHmep, (°), 
m. II). Orcioga, yuuTpipad OHH pe3ysbTatT ATKHHCOHa 06 ycTolunBocTH 
Hyekca (°)*, yOexqaemca, uTo So He MOET ObITh OCOOOMeEHHO-bpeAroub- 
OBbIM OepaTOpoM, YTO H CJleqOBaIO JOKa3zaTb. 

_ Bousee Toro, BpooOule ropops, oneparop Soe B NpHHATBIX HAMM yCJIOBHAX 
@ ABJIACTCH [arvKe HOPMAJIbHO Pa3peLIHMbIM. BJTO OOCTOATEJIbCTBO CBA3aHO 
'TeM, UTO HE SABJIACTCH HOPMAJIbHO Ppa3PpelliMMbIM OllepaTOop YMHOKeHHA 
la(o) =a(t)p(t), ecmm aE€Ly, M 3TOT ONepaTOop paccMaTpuBaeTCAH Kak 
Mepatop, jelicrByiomjnl BL, u oToOpaxatomMi 9TO MocweqHee NWpocrpaH- 
mo B Lp.. 

O6osHauuM uepes FE, TO MHOxecTBO H3 [0, 2x], Ha KOTOpOM HMeem 
(t) =a(e®)=0. Ilycrs FE,=([0, 2x] —F,. Paccmorpum o6mmn cayyan, 
orga mesE,>0, mesE, >0. 

Jlerko Bugetb, uro ecau LY o6osHauaeT COBOKYMHOCTh TakKuXx yHKIHii 
3 Lp,, KoTOpble OOpaljaoTrca B HyJb Ha E, (R=1,2), To Lp, aABasnetca 
pamMoi cyMMof cBOMX No_MpocrpaHcrTB Coen Bye ed ip wae psec dys 
o6pa3 onepatopa Az, T. e. Ax(Lp), WeHKOM COJepxKHTCH B jee 

Muoxectso A,(Lp) BCIOLy MJIOTHO B ee Kak 93TO JI€rKO TpoBepHTb. 
HaAKO 39TO MHOXKeCTBO He COBMajlaeT Cc ee B caMoM ele, HalgqemM Takoe 
7 >0, uro6ni mes E {0 4 |a(e*)|< NV} =p >. 

0 


Ilycth F= FE {0|a(e')|<N}. Ouesuguo, uro F CE. Ipegctapim 
8 . 
pe pue F = S\ Fa, Fx Fj 0 (k# ij), mes Fy = 5. Tycrp $(t}= 
k=1 ~ oe 
=) (e'°) — 2/7 npu OE F, u y(e'*) =0, ecam SEF. 
* B cratbe (2) ator pesyaprat ATKMHCOHa MIpHBOAHTCA Aaa cayyan, Kora Ly =. 


lerKO BUJeTb, YTO BCe pesyJbTATLI, MOMyyeHHble ATKHHCOHOM B (7), pacmpocTpaHsAloTCA H 
a oO“ulMi cryual E,=4 Ey c He3HaUHMTeJIbHbIMH H3MCHCHHAMH. 
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Torga nowy4HM 


[Jo (eed = Sy § [9 (t) [pd =D) 2/2 p < 400, 
Cc k=0 


‘ 
k=1Fp 


Tak Kak po<p. Virax, (t)€ LW. 

Oyuako ne cymectsyer B Ly, Tako dbyHKuuu o(t), yroOb A, (y) = Y(t 
B caMom Jlewe, molycKax, TO Tako semMeHT PEL, cyllecTByeT, oyae 
MMeTb 


1 1x 
t) |? dd > \ ——_ 10) |p dd > — >, 2*?mes Fr = + —~, 
{le @ ba (Tale Pad > 2 


YTO IIPOTHBOPeyHT YCJIOBHIO. 
Takum OOpa30M MbI l0Ka3aJI¥, ¥TO OOpas onepaTopa A. (¢) He 3aMKHy1 


TOuHCCcKHH MaTeMaTHYeCKHH MHCTHTYT , Tloctynuso 
um. A. M. Pasmay3e 20 ITI 1956 


| 
IMTHPOBAHHAA JIMTEPATYPA 
1A. 3urMy HQ, Tpuronometpnueckue pan, M.— JI., 1939. 27®.B. ATKHHCOE 


Matem. c6opu., 28, 1 (1951). *H. HW. Mvyvcxeaumsusau, CunrynapHble HHTerpasbHEl 
ypapHenna, M., 1946, 


Horaage Akagemuu nayr CCCP 
1956. Tom 109, Ne 3 


MATEMATHKA 


| | B. M. KJIOCC 


NIPEXEJIBHbBIE PACHIPEAEJIEHHA JIS) CYMM HE3ABHCHMbIX 
CJIYYAHMHbIX BEJINUHH, NPHHAMAFOWINX 3HAYEHHA 
M3 BUKOMIMAKTHOH FPYNMbI 


(Ilpedcmasaexno akademukom A. H. Koamozoposeim 20 IV 1956) 

> 

IIpeqMeToM M3y¥eHHA ABJIAIOTCA Culyualinble BeJIMUHHBI &, ompeseueHHbIe 
‘a OCHOBHOM TOJIle 9JIEMeHTapHbIX COObITHH H TIPHHHMaIOl[ve 3HaYeHHA U3 
MKOMNAKTHOH rpynnbt G. Cuntaem, uro meppr p(E) = P {EEE}, saqarouue 
aclipeyeyieHHe CJIyYYaHHbIX BeJIMYHH §&, OMpemeweHbl Ha HaMMeHbillemM GOope- 
i@BCKOM TeJIe TIOMMHOKeCTB G, BKJNOUAIOULEM BCe OTKPBITbIe MHOMKecTBa U3 G. 
lembio paOoTbl ABJIAeTCH H3yYeHHe aACHMMNTOTHYeCKOrO MOBeJeHHA CyMM 
eCKOHEYHOrO YHCJIa He3aBHCHMbIX CJIyUaHHbIX BeJHUHH, OMpeeJIeHHbIX Ha 
IMKOMIAKTHOH rpynne CG. 

Ecau § 4 ¥—He3aBHCHMble CJlyuaHHble BeJIMYHHbI, TO Mepa, 3ajalolllanr 
lacipeyesieHHe MX CYMMbI, OyfleT ONpepeATbCA KaK CBePTKa Mep p H %, 
3a [AIOULUX, COOTBETCTBEHHO, paciipesesieHue BeJIHYHH § UH YX; 


wv (E) = \ (Ex) dy (x). 


MBI TOJIb3yeMCA MYJIbTHIVJIMKaTHBHOH 3alHcbio rpynnbt G, mosTomy oy 
YyMMoli yclOBHO OyJjeM IOHHMaTb Ty Ollepallvio, KOTOpad 3ayqaHa B G. ITO 
ONerYHT JlasbHelillwee M3I0%KeHHe, TeM OoIee, YTO ONepHpoBaTb MbI OyeM 
fe HeMOcpefCTBeHHO CO CJIYdaHHbIMH BeJIHYHHAaMH, a C MepaMH, KOTOpbIe 
gajlaloT HX paciipeyeenve. 

Ecam aguTHBHbIe (PyYHKUHH MHOKeCTB — Mepbl — OMpefevIeHbI Ha TOTIO- 
MOPHYeCKOM IIpocTpaHcTBe, TO Ha HHX WaCTO HakJabIBaloT OHO oOrpaHHue- 
ie, KOTOpoe MBI BBOJHM H B pacCMaTpHBaeMOM CJly¥ae: Mepbl, 3ajalomne 
DactipeyeseHve CyYAaliHbIX BeIMUHH, JOUKHbI ObITh peryJAPHbIMH. TO 
3HaUHT, YTO Mepa wOOCTO H3MepHMOrO MHOKecTBa paBHa HHKHeH rpaHu 
Mep BCEX OTKPbITbIX MHO?KeCTB, COJePKallUX. FAaHHOe MHOKECTBO, MH BepXHelt | 
paHw Mep BCeX 3aMKHYTbIX MHO2KECTB, COMepKalllMXCA B JaHHOM MHO2KECTBE. 

Ilycrh S—mMuoxecTBO BCeX HEOTPHIATeJIbHBIX, CYeTHO-a[MTHBHEIX, 
eTYIIAPHBIX Mep pp, 3afaHHbIX Ha rpynne G, u p(G)=1. Ilycth C(G) 
CTh OaHaXOBO IIPOCTpaHCTBO HeMPePpbIBHbIX JeHCTBUTeJIbHDIX (PyHKUMM, olpe- 
jenenupix Ha G. Torya, Kak u3BecTHO (1), CyIecTByeT B3aHMHO-OHO3HadHOe 
SOOTBETCTBHe MexK]y MepamMu »p€S 4 JHHeMHbIMH HeOTPHIaTeIbHbIMH (PyHK- 


[HoHasamu D (f) = F(x) dp (x), 3aqanupimMn Ha C(G). Tlycrp C (G) ectb 
jJaHaxOBO IpocTpaHcTBo, coups2KeHHoe K C(G). B 3rom mpocrpaHcTBe MOxHO 


saylaTb cula6yro TonOMOrMIO PyHKWHoHaoB. Ip strom C (G)  mpespaliaetca 
3 Xaycyopdowo Tonosoruyeckoe mpocrpancrBo. B mMHoxectBe S Towxe MOXKHO 
3BeECTH ClaOylO TOMOMOrHIO, TaK YTO pPa—>p O3HayaeT CuIaOyIO CXOMMOCTb 
‘OOTBETCTBY FOWHX (pyHKIHOHAJIOB: 


\ F(x) dss (x) =} f (x) dp (x) 
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naa mo6oi f@C(G). Tak Kak HalM dyHKWMOHAaJbI OOsaqaloT TEM CBOHCTBOM 
uto O(f) > 0 yaa f >On O(1) = 1, To onM OOpaszyloT 3aMKHYyTOe NOAMHORE 
CTBO eHHHYHOH. Ceppr B C(G). Ho cymlecrByeT Teopema, Iwlacalan, 4 
eMHMUHaA cepa OHKOMMaKTHa B COMps»%KeHHOM mpocTpaHcTBe. V3 sror 
cmenyer, uro S mpeycrapiner OWKOMMaKTHOe MpocTpaHcTBO B Cado TOMO 


JIOrHH. 
B mHoxectBpe S MOKHO BBeCTH onepalulo YMHO*KeCHHA SJJICEMEHTOB, I10Jla 


ran quid »p uy u3 S 
Vi(x)d(w) (x) =\Ji(vz)duy)ar(2, TEC). 


Jlerko BUJeTb, ITO TIpOH3BeeHve ACCOUMATHBHO H HelMpepbIBHO B 3a]{aHHOl 
TonosorHu. TakuM oOpa3om, SectTb xaycyopdosa OuKomNakTHad MoOyrpynna 
HenocpescTBeHHO MpoBepsetcs, ITO MpoHsBeyeHve ByX Mepy H vy U3 S ect 
oObluHad cBepTKa 3THX Mep. IlosTomMy pH M3yyeHHH CYMM He3aBHCHMBI) 
CulyuaHHbIX BeJIMYHH JOCTaTOUHO paCCMOTPeTb MpOHW3BeeHHA COOTBETCTBYO 
U[MX 3JIeEMeHTOB H3 MHOxecTBa S. : 

Ha3opeM 3aKOH pacripefesieHHA p»p pee AbHBIM TAA HApacTaw- 
ILM X «CYMM», eC CylecTByeT Taka MOCJIeOBATEIbHOCTb MEP 44, Po, .. 
H3,S,.UTO) » Shim, pats . «afta tle i0O- | 

OnpegemuM jd smoOoro amemMeHTa x€G anement x’ €S, Ha3biBpaeMbll 
TOUCYUHOH MACCOH B X, Kak Mepy, AIA KOTOpoH x’ (E)=1, ecnu x€EF 
u x’(E) =0, ecam x €E. CoorserctByioului dyHKWHOHa MepeBoqUuT (yHK 
unio f B uncno f(x). Jierko mpoBepsetca, uTO oTOOpaxenwe X— x’ rpymib 
G BS ecCTb roMeoMOp(pHbI H30MOpdH3M, Tak 4YTO BIIpeAb MbI MOKEM CUHTATb 
uTo G BsloweHo B S, a WTpHxu .onycrum. Equnuua rpynnb G apsasaere 
TakxKe ejMHuueH uv B S, uTO CaeayeT U3 OYCBHAHBIX PopMy: 


(yx) (E)=p(Ex*), (xp) (E) =p (x 7B). 


Ha30BeM 9 JIeMeHT » Tlouyrpynnpr S HAeMNOTeHTOM, ecaH p? =p 
Jlokaspipaetca (*), 4TO JIA Toro, uTOOB! Mepa p. OblJIa HeEMNOTeHTHbI 
9JIeMeHTOM B S, HeEOOXOAMMO HM JOCTaTOUHO, YTOOHI » Oblla MepoH Xaapa H 
HeKOTOpOH OMKOMMAaKTHON Noyrpynne G. 

Jia Kaxkjow Mepbpr p €S ompeyedmercad HaHMeHbIlee 3aMKHYTOe MHOKEe 
CTBO, Mepa «% KOTOpOorO paBHa ef{HHHUe. ONO HasbipaeTcH HOCHTese 
Mepbl # H OOO3HaYaeTCA Yepes (py). HocuTesb NpoHsBeqeHHA AByX Mep H3 
CJIeAYIOUIMM OOpa30M BbIparkKaercA yepe3 HOCHTeH COMHOKUTEIeH: 


© (py) = 0 (1)-@ (9). 


B JasbHeEHWIeM CYyIeCTBEHHO HCHOUb3YIOTCA pesyJbTaTbI MOCe Hux Jer: 
nosyueHHble B OONACTH TeOpHH TOMOMOrMYeCKUX Nodyrpynn. Oguot wu 
OCHOBHBIX ABJIAeTCA Teopema (*,*) 0 ToM, uTo ecu S — xaycqopdosa 6uKoM 
makTHad wouyrpynna 4 a€S, To 3amMbikaHve MHOxecTBa A = {a, a?,... 
COJepxKHT B BHe MOAMHOXKeCTBA HEKOTOPylO 3aMKHYTY!O KOMMyTaTHBHy 
rpynny. Equuuua sroli rpynnbl ABuJIAeTCA, ONeBHAHO, HJeMMOTeHTOM B Sy 


Jjokaspipaetcs, uTo A WMeeT OHH HM TOJbKO OHH Hemnoreut. B cBa3u 
C 9THM BBOJHTCA CJleyroulee onpeyemeHue. Mbl cKaxKeM, 9TO 937IeMeHT a & 
MIpHHaeXAT K WJEMNOTeHTY @,, CCH €, ABJIACTCA €MHCTBEHHBIM HeM- 


NOTeHTOM Nlosyrpyunbl A = {a,.a?,...,$. CumBpoom K, o6o3HauaeTCa MHO- 
XKECTBO BCeX 9JIEMeHTOB u3 S, MpHHafviexkallux K HeMNOTeHTy @,. Karkyplil 
aueMeHT @€S MpHhajwiexKHT, OYeBHAHO, K HeKOTOPOMy BMOWIHe onpeyemeH- 
HOMY M@MNOTeHTY. 

Ilyctb e€,—Hyemnotent. Byyem ropopuTb, uTo rpynna D, sBanercs 
MaKCHMAaJIbHOM rpynnol, npHnatnexkatlel K uyemoTenty e,, ecmu Dz 
COMPUT ey, HW He CyulecrByer rpynnbt D=& Dz, aA KOTOpOH O6nIIO 6b 
D, DCS. Kanan MaxcuManbuan rpynna D, 3amKuyta u D.C K,. Ip 
aToM De == Kaen = Cala: iS 
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e 


_ Hazopem auiement a €S, npunaqiexamuli K upemmorenty e,, pery asap- 
BIM, €CJIH TOJbKO ae, =a. OkasbipaeTca, 4TO MaKCHMaJIbHad rpynna D, 
TOT H3 TeX 9/JIeMeHTOB Kx, KOTOPbIe€ ABJIAIOTCA PeryJIAPHbIMH, H TOJIbKO 
TaKHX JJICEMEHTOB. 
Ecim Mepa » SABIIAeTCA MJeMMOTEHTHBIM 3eMeHTOM B S, TO cooTBeT- 
‘BYIOWWMH 9TO Mepe 3aKOH pacripeyeeHHA HasblBaetcs yCTOMUH BEIM. 

Teopema 1. Ecau npedea xapacmaroweli cymMol HE3ABUCUMbIX COUHAKO6O 
pacnpedeneHHolx CAdeaemolx cylYuecmeyem, mo npederbnoili saKOH ycmotiuue. 
aobopom, éecAKuil ycmotiuuéoili SaKOH s6AKemMcCA NpedeAbHdim OaA Hapa- 
NAHOWeU CYMMbL HE3ZABUCUMBLX OOUNAKOGO pacnpedeAeHHolX CAAeACMbIX. 

Teopema 2. Ecau saemenmv€ S, npunadaeocaumutt k udemnomenmy e., 
ReyAspenH, MO v ecMb UHeapuaKHmHaA mepa Xaapa na w(yv). ITpu smom o (v) 
‘Mb Osycmoponnuti Kaacc cmeocHocmu G no 6uKomnakmnoti nodepynne 
(é.). Ecau epynna G kommymamuexa, mo u o6pamno, Ha KaoKdom Kaacce 
eocHocmu G no nodepynne w(ex) mMO%#HO Nocmpoume uHeapuaKHMmHAYIO mMepy, 
gmopan OyOem seasmocA peeyaapuolm aaemenmom 6 S, npunadaercauum 
udemnomenmy e,. 

Ilyctb sement » € S npwHagmexuT K UyeMMOTeHTy @,. Torga cupapeg- 
MBa cCJley,yiollaA TeopeMa. 
Teopema 3. Jra moeo umo6bel nocaedosameabnKocmo 


‘ pti, Sea Stee Peer eae 
coounacb K ycmoliuueomy 3aKOHY ex, HeOOXOOUMO u Oocmamo4uno umobot 
(wu) He codepscaaoce HU 6 KAKOM Kaacce Cmem#HocmMU G no nodepynne w (ex), 
MAULHOM OM smotl nodepynnot. 
_ Il[peqnonoxum tTenepb, uTo G—O6nkomNakTHad rpymna c aKkCHOMOH 
geTHocTH. B 9Tom cayuae nosyrpynna S o6amaeT CBOMCTBOM KOMIMAaKTHOCTH: 
3 JOOOH SOecKOHeYHOU TOCeHOBATeJbHOCTH ee 3JIEMCHTOB MOKHO BbIOPaTb 
XOJAMLYIOCH MOMMOCeFOBATeJIbHOCTb. 

IlycTtb faHo MHoxecTBO E CG W U3BeCTHO, 4TO JIA Mepbl » ES Haltzer- 
A QJIEMeHT X%)€G Tako, 4TO w(t)-x, CE. Mepa p’ = px, OyqeT, oveBHAHO, 
*Ke cocpeyqoTOUeHa Ha MHOxecTBe FE. Ha30pem MosTOMy Mepy v’ MpoekiHel 
epbl Ha MHOxecTBO E. 

Ilyctb 3nemeHtT p€S pvnaqexuT K HeMNOTeHTy eg. Oxka3brBaeTcs, 
yVINECTBYeT SJIEMCHT X)€G Tako, 4YTO MepbI 


Xo, w2x2,..., PPXT,... (1) 
yayT mpoekuuaMH Mep pvp”, n=1,2,..., Ha OMKOMNaKTHy!O Nosrpynuny 
fe...) . . 

Teopema 4. Jlocaedoeamensnocms mep (1) cxodumcsa Kk uneapuanmHot 
epe ex. 


Sra TeopeMa JlaeT BO3MOXKHOCTb Tellepb M0-HOBOMY MHCTOJIKOBaTb ompeje- 
eHHe MPHHaIexKHOCTH 3/IeMeHTa Tosyrpynnup S kK uyemnorenty. Bosbmem 
jOOyio Mepy »p€S u HalifeM HavMeHbUyo Noyrpynny rpynnb G, oOsanato- 
(yio TEM CBOLCTBOM, YTO @(p) PacrouORKeHO B WBYCTOPOHHeM KJlacce CMexK- 
octu G mo 9TOM Nosrpynne. Ecnu e —uHBapHaHTHad Mepa Xaapa Ha 9ToL 
Orpyine, TO OKa3biBaeTCA, YTO » MpMHasexXUT K HJeMMOTeHTY e@. 

B Tom cayyae, korga rpynuma G KOMMYyTaTHBHa, MO?KHO HCIOJIb3OBaTb 
IapaT xapakTepHcTuyeckHx dyHKUNH — npeocOpasopanua Pypbe COOTBeT- 
Byloulux Mmep. IIpu 9TOM JerkO Nodlyyaerca pA MpeoKeHHU, anaJOrMy- 
SIX pesysbTatam H. H. BopoOdpesra (°) Qua KOHEUHbIX rpyln. 


Tocrynuoe 
14 IV 1956 


WHMTHPOBAHHAA JIMTEPATYPA 


17. Xaamowm, Teopua mepp, M., 1953. *J. G. Wendel, Proc. Am. Math. 
c.,5, Ne6 (1954). *Numakura Katsumi, Math. J.Okayama Univ., 1, Ne 1 (1952). 
HMeapu Wregan, Uexocn. marem. xypy., 5 (80), Ne 1 (1955). °H. H. Bopo- 
5eB, Maiem. cOopu., 84 (76), Ne 1 (1954). 
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M. A. KPACHOCEJIbCKMA 


OB YPABHEHMH A. HW. HEKPACOBA H3 TEOPHHM BOJIH 
HA MOBEPXHOCTH TADKEJIOMH JKUAKOCTH 


(IT pedcmasaeno axademuxom M. A. Jlaspenmoeseim 21 III 1956) 


B padote A. VW. Hexpacospa (*) samaya O CyleCTBOBaHHH BOJIH H 
MOBePXHOCTH TsHxKeMOH MRKUAKOCTH cCBefeHa K BOMpOCy O CyLleCTBOBaHH 
HeHYJICBLIX PeWICHHH MHTerpaJbHOrO ypaBHeHHA 


or 
o(x) =p ( SES — ay, (i 


MA 
04+ 4 J sing (t) dt 
0 


rye 


K iS i a y sin a ny / (2 


n=1 


TlomoxUTeJIbHBIe COOCTBEHHbI€ 3HAYeHHA py,» Pa3sJIHYHbl B 3aBHCHMOCTH O 
TOPO, PaCCMaTPHBalorcaA JH BOJIHbI Ha MOBEPpXHOCTH 2%XUAKOCTH OeCKOHeUHO! 
WJIM KOHCYHOH TIyOHHbI. SHaveHHA MapaMeTpa wu OMMpeeAlOTCH XapakTepu 
CTHKaMH MOTOKa X%KHAKOcTH. HyseBoe pelieHve ypaBHeHua (1) cooTBercTByeé 
[BYOKeHHIO O€3 BOJIH, HeHYJIeBbIe PelIeCHHA OMpemenAioT (hopMy BOVJIHBI. 

B (‘) moka3aHo, 4TO Np MaJIbIX TOJIOMKUTEJIbHBIX {1—p, YypaBHeHne (1 
HMeeT HeHYJIeBbIe MaJIbIc PeWIeHHA. OTH pellleHHA NOCTPOeHbI B BHAe PAO! 
MO CTENeHAM  — 44, CXOMMMOCTb KOTOPBIX OKa3aHa. OrTmeTuM, 4TO ocTpo 
CHHBIC PAbl AaloT PelieHHA WM MPH MaJIbIX OTPHaTeIbHbIX pw — py. 

Meroybl yHKUHOHaIbHOrO aHaJIW3a, OCHOBaHHbIe Ha HCMOb30BAaHUE 
TONOJIOPHYeCKHX NOHATHH (*), MOSBOJIAIOT HCCIeqOBaTb ypaBHeHua Tuma (1) 
He MpHOeraAx K (akTHUeCKOMYy TOCTpoeHHioO pelleHuit. 

1. Ilycrb B HeKOTOpOH OKpecTHocTH Hya § BeulecTBeHHOrO OaHaxoBé 


mpoctpanctsa E onepatop A (9; ») (1 — BelecTBeHHbIM Tapamerp) jorycKae’ 
mpewcTaBeHve 0 dopmyvie Tehopa: 


A(9; p) = pBe + C(o; r)+D(¢; p), (3 


rye B—aMneiupli Bonne HelpeppiBHbii onepatop; C (9; ») —“oneparoy 
k-ro 10 © MopsyKa: v 


C (ag; p) = a*C (9; p); (4 
D (9; 4) — onlepatop Bpicuero, vem k, nopsjyKa: 
lim 1 D(9p) 1/1 \\"=0. (5 
le | +0 


IIpu BBIIMCaHHbIX YCJIOBHAX y paBHeHHe 


¢= A(o;p) (6 


uMeeT Hyslepoe peeve 8 npH Bcex 3HayeHHAX p. Uncao p, HasblBaeTca TOU 


Koh Oupypkalluu onepatopa A (9; »), ecam KaxkOMy ¢ >0 cooTBercTByet Ii! 
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aHHeH Mepe OHO HeHyseBoe pellieHte 9p, || o, || <2, ypaBHeHua (6) pu 
<OM }-, YTO |%—po|<s. OdoOmenHem Teopem 13 (?), OTHOCAILUXCH kK 
yuaio, Korga A(~; ») = pA,o, aBmaerca Teopema 1. ’ 

Teopema 1. [Hycme A(9;») Oonyckaem npedcmasaenue (3). Toeda 
#OaA moLKa OudypKayuu onepamopa A(¢%; ») seasnemca xapakmepucmu- 
KUM SHALeEHUeM AUHeUHO2O Onepamopa B. Kaocdoe xapakmepucmuueckoe 
quenue Hewemnok KpamHocmu onepamopa B seasemca mouKoli 6udypKa- 
u onepamopa A (9; 1). 

Onepatop . 


K (x, y) sing (¥) 


A(o;p) =p ; 
1+ u J sing (t) dt 
0 


| 


ee (7) 


OQJIHE HelpepbIBeH Ha JOCTaTOUHO MaJIOM Iape MpOcTpaHcTBa Hel pepbIBHbIX 
2 : © 

_[0, 2x] dynkunit u WonycKaer mpegxctaBseHue (3), B KOoTOpom B — auneli- 

MM HHTerpaJibHbIt OllepaTop, ONpexeseHHbIt aAqpom (2), 

os 


27 


C(s¥) =e? | K(x, ely) [\ewyat] dy. (8) 


0 


cHuly Teopempbi | Bce uHca pw, OyayT TOUKAaMH Ou(bypKaluu WIA ONlepaTo- 
1 (7), T.e. ypaBHenue A. MW. Hekpacosa uMeeT Masible HeHyJIeBbIe pelleHHs 
JH HEKOTOPHIX p, OJH3KHX K KA KTOMY Pn. 

2. B onpeyemeHHH TOUKH OndypKalluH He FOBOPHTCA O TOM, IPH KaKkHX p, 
IM3KHX K TOUKe OnNdypkalHH, ypaBHeHHe (6) HMeeT HeHyJeBbIe pellleHHa. 
TOObI STO y3HaTb, OObIYHC IIpHMeHAIoT HOO MeTox JIanyHosa — IHImugra (°°), 
JeOyIOUlNH MOCTPpOeHHA TaK Ha3bIBAeMOrO YPaBHeHHA pasBeTBJIeHHA, JIHOO 
eron A. VW. Hexpacopa, TpeOylommMii NocrpoeHuA MH HCCHeqOBaHHA psAOB. 
6a 9TH MeTOMa CJIOXKHbI B MpPHIORKeHHAX. TonosoruyeckHe cooOpakKeHHaA IIpH- 
AT K TeopeMaM, IMIpHMeHeHHe KOTOPbIX K HCCJIEOBAHHIO KOHKPeTHBIX 
paBHeHHli TOYTH He TpeOyeT BHINHCMeHHH (?,°). 

Tlyerb touka OudypkalvH fp SABJIAeTCA MPOCTbIM XapakKTepHCTHYeCKHM 
{ayeHveM JIMHeHHOrO ONepaTtopa B, KoTOpOMy COOTBeTCTByeT COOCTBeHHBI 
sKTop e. Kak u3BecTHo (“), y onepatopa B ecTb Takoe WHBapWaHTHOe TOL- 
poctpanctTpo £,, uro Kaxyblli stemenT 9€ EF pomyckaer eMHCTBeEHHOe Mper- 
TaBsieHHwe B Bue ©=—C(v)e+o,, rue 9,€F. [na uccneqopanuaA TouKH 
uypkalWH HyKHO HaHTH 3HaK U4MCJa 


+= FIC (2 pn)I. (9) 


ce JlauibHelillee HCCIeOBAaHHe TpOBesxeHO B MpemnoNowKeHHH, uTO 7-0. 
lanOoulee Mpocro BbluvCcaAeTcA y, ecm B— unTerpaJibHbIi ONepaTop C CHM- 
eTPpHYeCKUM APOM; B 9TOM Culyyae Y = (C (Ee; fn), e). 

UYepes 9* 0603Ha4HM COBOKYIHOCTb HeHYJIeBbIX pellieHHii @ ypaBHeHHs 
3) MpH », OMM38KHX K, fn, HO MeHbIUMX Pn, YAOBJETBOPAIONINX YCJIOBHIO 
(9) >0. AnanormyHo ompeyenatorea copokynuocrn MW, We u NR". JlerKo 
OKa3aTb, YTO ypaBHeHHe (6) He HMeeT IPH p, OJIM3KHX K f'n, MaJIbIX pe- 
leHH 9, WA KOTOpBIX &(y) =O. 

Teopema 2. /Tycmb k wemnouy >0.To2da maarole nenyresvle peulenus 
paenenua (6) cywuecmeyrom npu p, OAUSKUX K pn, U NP pK}tn, U NpU 
>pn. Imu Henyresole pewenun obpasytom Oe Henpepolenble eemeu Mu 
— (onpederenue nenpepolenoti eemeu cm, 6 (?)). 

Ilycmo k wemuo u ~ <0. Toeda maaole Henyaesoie pewenua cytyecmeyromn 
pu pn U NpPU p> pn. ONU o6pasyriom nenpepoienole eemeu MN u aes 

ITycmb k newemno u 7 >>0. Toeda maavie Henynesole pewlenuAa YypasHenus 
)) Npu p, GAUZKUX K pn, cywecmeyIoOM AUUb Npu p< fn. Imu nenyAresole 
eweHun obpasyiom dee Henpepolenole eemeu N- u NR. 
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| [lycmo k newemuo u ~ <0. Toeda manvie Henyaessie pewmenua npu 
GAUSKUX K Yn CYLeECMeYyIOM AUS NPU > tn. OnU ob6pasyiom O6e- Henpé 
polenoie eemeu N™ wu KR". . f 

HenpepbiBuble BeETBH HeHYJIeBbIX PeleHHi, CyIeCTBOBaHHE KOTOPBIX BB) 
TekaeT 3 Teopembl 2, pacilosoxenbl B E Tak, YTO B TOUKE 0 Kk HMM Kaca 
T@JIbHO OJ[HOMEPHOe MOMMPOCTPaHCTBO, B KOTOPOM JIe@%KHT @; TOPpAROK Kaca 
HHA paBeH R. : 

3. BosHukaet BOIpoc O TOM, CKOJIbKO He€HYJIeBbIX MaJIbIX PelUeHHM HMee 
ypapHenuve (6) pH PUKCHPOBaHHBIX pt, OIHM3KHX K fn. ; 

Teopema 3. Ilycmo onepamop A (9; 4) 6 HeKomopol oKpecmHocmu 
Oeancdvl nenpepoleHo Oudepenyupyem no @Ppewe. Tozda 6 Kadoti He 
npepoienoll eemeu, cytyecmeoeanue KOomopoli BbIMeKaem UZ mMeopemol 2, put 
KCUPOGAHHOLM ., OAUSKUM K jn, Coomeemcmeyem eOUKCMbeHHOe HEHYNeGOe Pele 
HUE %, ypasnenuA (6). Pewenue 9 HenpepoleHo saeucum om }. 

B cayuae, Korga A (9; ») aHalMTH¥eH 10 9 H Pp, So Mavible pe 
INCHHA ypaBHeHus (6) MOXHO CTPpOHTb B BUAe PxAMOB (1) mo WesbIM Hd 
JIPOOHBIM CTeIeCHAM }2 — fn. ) 

Onepatop (7) yqonmerBopset ycnopuam Teopem 2 u 3. Jina sToro omek 
patopa k=2 u 


am Qn af 


v= — ¥i\ sinnx\ Ke y) sin ny| \ sin nt dt|dy} dx <0. (10 


0 0 0 


Tlosromy ypapHenue A. MW. Hexpacosa (1) umMeer Masible HeHyseBbIe pee 
HHA IPH t, OM3KUX K KaX%KOMY Pn, MPHveM Takue pelleHHa OyAyT cymes 
CTBOBaTb HW Mp p< pn WM Mp pp >> pn. Stor sak B (*) He OTMe4eH. Tipu pl 
ONH3KHX, K m, B CHuy TeopeMbl 3 JIA HEHYJIeBbIX pPelleHHi ypaBHeHHg! 
Hexpacopa cmpaBeiuBa TeopeMa eMHHCTBeEHHCCTH HU HeMpepbIBHOH 3aBHch 
MOCTH OT vp. 

4. PaccmMoTpHM Tellepb ypaBHeHHe 


e=A(¢; ») = YF (9), (11 


rye onepatop A(¢; +) yqoBleTBopseT ycuiopuaM Teopem 1—3, a F(g) 
HEKOTOPHIM BIMOJIHE HEIpepbIBHbIt OMepaTop, KOTOPbIH A WpocroT Oyze 
CUHTaTb HeMpepbIBHO AHppepeHunpyembimm m0 WMpewe B HeKOTOpO oKpecTy 
HOCTH HyJiat §. Gepes vy o6o3HayeH ONOMHMTeIbHBIN NapaMerp, KOTOpBIM MBI 
cuvTaeM MasibIM. Hac uuTepecyeT Bompoc O TOM, KaKHe MasIble pelleHHs ecTH 
y ypapHennsa (11). 
K ypaBHenuam Tuna (11) mpuBoyst HekoTopble BOMpocbl TeopHH Hes 
HeHHbIX KoOeOaHHhi *, | 
HerpyH0 MokasaTb, YTO KaxK_Oe HyJeBOe HAM Mayloe HeHyeBoe pelle. 
HWE $, ypaBHeHua (6) MpH p, He ABUAIOMeMCa TOUKOH OudypKaluH, ycror- 
4HBO B TOM CMBICI€, YTO MpH v?< 6() y ypaBHenua (11) ects eqnucrBeH : 
Hoe Takoe pelleHHe 9. (v), 4YTO || % (vy) — g, || +0 npx v0. Sror daxr il 
OMHMCBIBaeT «B IleIOM> H3MCHCHHA pellleHHit ypaBHenua (6) upH Nepexogze Ki 
BOSMYIeHHOMy ypaBHeHuito (11), Tak Kak rpaHHma 3(¥) aaa 3HaueHnii 2 
CyHL€CTBEHHO 3aBHCHT OT » HW O(p)—>O0 pH pp. pn p= py ypaBHenne 
(11) Mower M He HMeTb MavJbIX pemennit. | 
OnucaHHe «B IleOM» MOxKeT ObITb MomyYeHO Mpocro, ecu oTAMUHO OT 
HyJIA uucno «= §[F (6)]. Oro onucanve mpl maquM,; yKa3aB BH], rpacdHKoB 


| 

* Oco6ce BHHMaHHe aBTopa K HCCAeJOBaHHIO STOrO ypaBHeHHA ObIIO MpHBseYeHO O- 

knanamad H. H. Mouceepa wa BopoHexkcKom ceMHHape m0 YHKUMOHATbHOMy aHanHsy H Ha 

cemunape A. MW. Hexpacoga B Muctruryte mexanuxu AH CCCP, na KOTOPBIX 6bIIO YKa3aHO, 

4uTO K ypaBHeHHIO THIla (11) NpHBOoAUT 3sagaua O BONHAX Ha NOBCPXHOCTH TAXKeAOH KH AKOCTH 
B Cjlyyae Hemmockoro qua. ; 
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KIM €(¢,), Tae 9, —Masble pellenua ypaBnennii. B IIpHBOAHMOU HH«Ke 
We B MepBoli CTPOKe pacnoJo*Kenbl rpapuku WA cayyad ypaBnenns 
BO BTOpOH HM TpeTbeli — WIA ypaBneHnsA (11) C JOCTAPOUHO MaJIbIM y. 
yuali ypaBHenua Hexpacosa onucpipaerca BTOpOH KOJIOHKOH. 

Teopema 4. Iycmo «£0. Toeda epaguKu bynkyuit § (e,)" (20 NG 20- 
fl, MHO2O3HQALHOLX) Umerom caeOyroumuti eud: 


kK nevemno 
v>o 


E (Yn) 


k never | 


: Astop Onaronaput M. A. JlappeHTbepa 3a CoBerbI, KOTOpbIe oni HCHOJIb- 
BaHbl Ip WallvcaHHu CTaTDH. 


_ Bopouexkcxult rocyfapcTBeHHBIi Tocrynuao 
YHHBepcHTetT 20 III 1956 


IMTHPOBAHHAA JIMTEPATYPA 


TA. WU. Hexpacos, Tounaa TeopHa BOH ycTaHOBHBIWerocsa Bua Ha MOBePpXHOCTH 
Keslow *XugKoctru, M3n, AH CCCP, M., 1951. #M. A. Kpacuoceabekuh, Tono- 
WYeCKHe MeTOJbI B TeEOPHH HeJuHeliHDIX HHTerpasbublx ypaBuennli, 1956. 7% A. M. Jl a- 
‘HOB, 3an. Axa. nayK CII6 (1906). *E. Schmidt, Math. Ann., 65 (1908). 

. Lichtenstein, Vorlesungen iiber einige Klassen nichtlinearen Integralgleichungen* 
st Anwendungen, Berlin, 1931 eis BaxTud, M. A. Kpacwoceabecxku i, 
H, 105. No 4 (1085). 7. Puce c, Ycl. MateM. HayK, B. | (1936). 
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Jloknagn Akagemun nayk CCCP 
| - 4956. Tom 109, N: 3 


Ny 


MATEMATHI 
H. H. KPACOBCKHHM 


K TEOPHH BTOPOrO METOJIA A. M. JIATIYHOBA HCCJIEJOBAHI 
YCTOM4YHBOCTH ABY)KEHHNA 4 


(IT pedcmasaeno axadenuxom HM. I. Tlemposckum 24 III 1956) 


PaccMoTpuM ypaBHeHHA BO3MYyUeHHOrO ABHXKeHHA 
dx, : 
= Xi (hy +++» Xns t) (Sd oe 


rye X;— Hempepbipno Audpdepenuupyemble (—pyHKUHH B OOsaCcTH 
[4il<_i, Ni 0, 

oOpallaloll\vecs B TOUKe X, =... =X,» =O npn t>O0 B Hyab, H B OOMACTH 

\OXi/oxj;|<L  (L —nocrosnuas). 


Teopema JlatyHopa (') aer jocraTrouHbie H HeOOxo,uMbIe (7) YCJOBI 
PaBHOMepHOH aCHMIITOTHYeCKOH ycroHunBocTH. B cratbe (°) yKa3aH BO3MO 
Hb cmocoO o6oOmleHHA BToporo Meroya A. M. JIanyHoBpa Ha HeKOTOP 
calydaw HepaBHOMepHOl ycToHuMBocTH. Syecb ykKa3bIBaeTCH pyro BO3MOK 
HbIM WyTh OOOOMEHHA, COOTBETCTBYIOMHH pesybtatam A. Jl. Pop6yHosa ( 
NOJIYYeHHBIM HM JIA JIMHeMHbIX CHCTeEM, a TaK2%Ke MPHBOATCA TeOpeMBl, pe 
mpoctpaHsiouue pesybpratrpa) VM. I. Mankuua (°) u K. I. Mepeuyexoro || 
Ha Ciyual aOcTpakTHOro MpocTpaHcTBa. 

Bewy HaHuuA B MHTepaType pa3MHUHBIX OMpegemeHHit pPaBHOMepH} 
YCTOHYHBOCTH BBeeM CJleyoulve OOO3HayeHHA. 

A. Pemenne x, =...=x, =0 ycroiiunpo paBHomepno (°), ecm QA Jl 
6oro'¢ > 0 MoxHO yKazaTb yNCNO 6>>0 Takoe, 4TO pelieHNA yOBNeTBOpA, 
HepaBeHCTBY ; 


+e CURR LL eee ignth=s ip i>tou fy Le 
pH HavaJIbHbIxX JaAHHbIX 
1 Xposed pe eee eee) 


B. Acumnrornueckas ycroiuHBocTh Ha3blBaeTCH paBHOMepHOli 110 KOOpy) 


HaTaM Xjq (*), ECM AI mOGOro 4 >>0 cymlecTByeT 4YHCO T (%, to) Take 
UTO 


[Xi'(X10, . 2s Kno, to, t)\<y mupu t>t,+ T (4, to) 
JI BCX Xj9 H3 OONacTH (4). 
C. Ecam npu yenosuu B MoxkHo BblOpaTb T (4) He 3aBHcauHM or ft 
ACHMNTOTHYCCKAA YCTOMYMBOCTh PaBHOMepHa HM M10 fy (2), | 
B oOnkem Clydae aCHMNTOTHYeCKad YCTOHYMBOCTh MOKeT OBITS HepaBhl 
MepHOW B cmbIce B, OMHaKO HeTpyHO MpoBepHTb CuleqyIoulee YTBep2xKTeHH, 
Ecau neeo3mytueHnoe Oeuocenue Xy =... =X_ = 0 acumnmomuuecku yen 


O° 


mMepHa 6 Cmbicre B. 
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jJleyIOUWe TEOPeMbI yCTaHaBJIMBAIOT CBA3b M@K]ly CBOHCTBAMH (pyHKILHH 
JyHOBa U M paBHOMePHOCTbIO ycTOM4MBOCTH, NpHyeM paccmaTpuBaercs 
jib YCTOHYHBOCTh, PpaBHOMepHad 10 xXj9 B, uro coorBercrsyér camMomy xa- 
ivepy Meroga A. M. JIsamynopra. 
|B samerke (7) WoKa3ana culefylomaa Teopema: 
Jas pasHomepHolt 6 cmoicae A ycmotiuugocmu Oocmamouno (°) u Heo6xo- 
40, umobel cywecméo6ana onpederenno-noaonwumerwnHasn PynkyuA JlanyHoea 
b1y+-+» Xn, t) Kaacca Cy, OonycKatmwas becKoneiHo maavlli ebicluUti npeder 
nakas, “mo npouseoduas dv/dt 6 cuay (1) ABAKEMCA BHAKOOMpuUYyameAoHott 
ikyuet. 
Ecau wa mpoussoquyto dv/dt ne HanaraTh JONOMHUTeAbHBIX yCJIOBHH, TO, 
M3BeECTHO, ACHMNTOTHYCCKON YCTOMYHBOCTH MoxeT He ObITb. Ecau do/dt — 
JOMCICHHO-OTPHIaTeIbHaA (PyHKUMA, TO aCHMMTOTHYeCKad yCTouUNBOCTb 
MOMepHa B cmbicue A,B u C (?). Ocna6um rtpeSosanue onpesenenuoit 
mMiatembHocTH du/dt. 
Teopema 1. Jaa acumnmomuueckoti ycmotiuueocmu, paeHomepnoti 6 
were A u B, docmamouno u neobxodumo, “mobor cytyecmeo6ana ynKYyUA 
nYyHObA V(Xy,...,Xn, t) Kaacca Cy, OonycKawwan becKonednNo MmaAbII é6bIC- 
u npedea, npouseodHaa Komopoti dv/dt — dyHKyua sKHaKoompuyamearonaa, 
BACMBOPAOLUAA YCAOCBUIO 


\ 
} 
| 


l 


| 


\ M, (t)dt = — co das ecex Oocmamo4HKo maavix 7 >O, (5) 
0 


Pm, (t) = sup (dv/dt) @ o6aacmu y<|xi| <6, t=*. 
‘Teopema 2. J[aat acumnmomuuyeckou ycmotiuugocmu OéeusteHuA X=... 
, =X», = 0 neo6xodumo u Oocmamo4uno, «umobol Cytuecmeo6ana onpederen- 
nononcumenonan MyAKYyUA V(xX1,...,Xn, t) Kaacca Cy, NpouseodHaA KoMo- 
“4 du/dt — 3sHakoompuyameroHan dynKkyun, yOoeraemeopsrouaa ycaoeuto (5), 
2 m,,(t)— HenpepoleHan yNKYyUA maKkasv, “mo mM, (t) > sup (du/dt) @ 06- 
Mee 0 0 (Xi ep ent €), LX <6, oe =P. 
| Tipu goxa3aTebcTBe 9THX TeOPpeM CYIeCCTBeEHHO HCIIOJIb3yIOTCA pe3syJIbTa- 
paOortpi (8). 
) Merog JisttyHoBa JIA HHAMMYeCKHX CHCTeM B aOCTpaKTHBIX MpocTpaH- 
Bax pacCMaTpHBaJICA pAOM aBTopos (°,°). TloxaxKem, yTO MeTOoR yHKHi 
WMYHOBa MOXKHO IIPHMeHHTb JIA UCCJIeROBaHHA yCTOMYMBOCTH NO MepBoMy 
\MOJIM2KCHHIO B IOJIHOM MeTpH¥ecKOM TipoctpauHctBe AR, ipHyemM Nosmvuaercs 
oOmleHHe W3BeCTHBIX KpHTepHeB ycToHunspocru (1,5,°). 
_Tlycrb M — 3aMKuyToe MHO2KECTBO B Ru H — nexoropas oKpectuocts M, 
muem p[M, H —H]>8 (o[p, q| — paccronnue Mexjyly p u q). Hasopem M 
MMMNTOTHYeECKH YCTOMYHBbIM OTHOCHTeJIbHO cucTembI f, a G = H — M — 00- 
\cTbio mpuTaxenun M, ecm uepes KaxKAy!o TOUKy pEG npoxoguT Tpaek- 
pua us R, Touxn xKoropoh /(p,t) onpemenenpt pu t>0, u 
ne [jf (p, t), M] =0 mpu t—oo. [Ipeqnomnaraetca, uo p[f (p, t), M] Henpe- 
IBHO 3aBucuT oT t. Takve TpaekTOpHu He OOpasyloT MMHAMMYeCKOM CHCTe- 
I, Tak KaK OlpefeJeHbl B KaxKOH TOUKe p JIMIlb pu t{>0O, Ho ecqH 
=f (p, t,) upu t,>0, To npegmonaraetca, Kak OObIyHO, TO f(q, lt) = 
f(p,tit+-t) upu t >0. ; 

Onpegesenue. AcuMlTOTHYeCKy!}O YCTOHYHBOCTh Ha30BeM paBHOMep- 
i B cmpIcne D, eciM MOXKHO yKa3aTb YucIO T>>O0 Takoe, ¥TO VIA JO- 
TO MOMORKUTeMbHOrO YMCA {<6 BBINOJHACTCAH HePaBeHCTBO 


eff (p,t), MI<y mput>T, NG 


am p[p, M] = %. if 


B cayyae wunelinpix ypapHeHuii (1) Cc mocTosHHbIMH Koodduluente 
ACHMITOTHYeCKAaA YCTOHYMBOCTb, OUCBHAHO, BCerfa PaBHOMepHa B CMBICIICs 
ec 2Ke KOSpuIMeHTHI 3aBHCAT OT BpeMeHH, TO D 9KBMBaJICHTHO YCJIOB 
K. II. Tepcuycxoro (°). | 

Ilycrh cymectByioT rouoxKuTerbHBIe NocrosHHBe J, L, T,, yROBMeTBOpS 
wlHe yCJIOBHAM * 


elf (p, 4), Fg, I<Lelp, 1 mpu \tl<T; | 
elf (p, t), M) >lp[p, M] upu \t|<Tip[p, MI. 
Cuctemy TpaekTopuii f, Ha30BeM ¢-6.1M3KOH K fy, eC 


lim sup (joie tpl <co[p, M] . upu t—+>-+0. 


Teopema 3. Ecau M ycmotiuueo 6 cmoicae D, mo @ obaacmu G 
iuecmeyem onpedeneHHo-nononumenbnan ynkyun JIanyHoea v(p) yOosrerni 
psuoujan OUeHKAM 


# (olf (0, 1) <<—Ke lp, Ml, \0(p) —0(q)\< Aol, 4g, 


2de A, K —noanoocumearouole nocmosHuole** . 
Jina WoKa3aTesbcTBa TeOpeMbI 3 WOCTAaTOUHO BbIOpaTb (PyHKIUH1O 


rye T—uucno “3 onpeyenenua D. Ouenxu (9) caeqyior Helocpe,cTBeH} 
u3 D, (7) u (8), Tak HampHMep: 


i 


cTbIM. [IpuBeyeHHbli pesyJbTaT MOXKHO paCCMaTPHBaTb Kak paciipocTpaHeHy 
Ha Ccalyyal upocrpanctpa R tTeopempt MW. I. Mamkuna (°) oO cymlecTBOBaH}) 
dynkunn JlanyHospa B Buse (OpMbI cTelleHH m MpH ycnoBuax D B cuayt 
HeCTalMOHaPHbIX JIMHeEMHbIX ypaBHeHul. JlevcTBHTeIbHO, XOTA 3]eCb V1 
He ABJIAeCTCH (POPMOH, OHAKO HMeIOT MecTO OWeHKH (9), XapakTepHble Jil 
(POpMbl MW BarKHble MIA HCCIeOBaHHuA YCTOHYMBOCTH TO NepBoMy TpHOsMAy 
HuIO; eCIM B (hopmywy (10) no_craBHTb BMecTO p BeHUNHY p”, TO U(p) 
culyyae JIMHeHHbIX ypaBHenuit (1) nomyuntca B Bue COpMbI cTeneHH mM. ||) 
Teopema 4. Ecau M acumnmomuuecku ycomotiaueo 6 cmoicae D Ol 
cucmembl mpaeKkmopull f, mo moodKHO YKasamb 4ucCAao ¢ >O maKkoe, umo || 
6yOem acumnmomuuecKku ycmotiuueoim u Ona satoboll cucmemet fy, e-O.2t 
Koti K f. | 
. JlokasaTembcrTBo BeyeTcd OOBMHBIMH Just Merona JIanyHoBa paccyxKTeHH|| 
MH, OCHOBbIBaACh Ha Teopeme 3. Teopema 4 o6o6mlaer KputTepuii K. I. Mev 
cuyckoro (°). 


* B cayyae Aubdepenunanpupix ypapnennii (1) HepaBencrBa (7) COOTBeTCTBYIOT yCl} 
Busim JJMnmuna ja dyakunit X;, a ycnopua (8) OsHaualoT, uTO MpaBple uacru CucTeM, & 
if 
n 
orBeTcTBylomux fy H fo, OTMMUAIOTCA cbyHKuHaMn | 9; |< (e/n?) > jae As 
i=1 
** Snecb HB JlatbHeliliem noA dvu/dt nouvmaetca Mpapad mpousBoynas. 
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; B kauecTBe MpusoxwkenuA pesyIbTAaTOR paccMOTpuM ypaBHeHuaA c s3aria3- 
SIBAHHAMH ft: 


dx, . 
a SHG a Xn, le (De Xn(t — hin (t)), t), (11) 


ye ynkunn X; HempepbiBubl B OKpecTHOcTu TOUKH x, =... = X%, = 0, yOB- 
TBOPAIOT YCJIOBHAM JIHMWIMIa NO x; Cc NOocTOAHHOL L, He 3aBucalet or be 
}) (¢) — KYCOUHO-HempepbiBHbie HEOTPHLaTebHbIe PYHKUMH, IpHyeM | hi; (t) | < 
Lh, rae A >0—nocrosunas. (B TouKax pasppiBa hij B ypaBHenuax (11) 
eMMOMAararoTcA WpaBble WpousBoyHble dx;/dt.) 

_ Hapsany c ypapuenuamn (11), paccmorpum CHCTeMy 


dx, # 4 
are GAA Pgs nas hi C Gg ( ON) ae ree eat Ain (t)), t) + 


Bee (itn (Et (L)) ees a bln (P)). 2s (12) 


he yHKWHH © HU Aj; YHOBMETBOPAIOT ycIOBHAM 


stn Ya. Hes NICAL +... + lanl Flatt Foal), 
| ij (2) — Aaj (t)|< Ay, hig > O° (13) 
Teopema 5. Ecau pewenue xj =...=%,=0 ypaenenut (11) acumn- 


omuuecKu YyCmotidueo, npu4uem 


DH |<D tx (0) -Bexp (—a(t—t) (14) 


2 >0, B>0— nocmosnnole), mo moocHO YKa3saMb NoAOICUMeAbHOIEe 4UCAA 
; u Ay makue, umo pewenue xy =...=%,=O0 ypaexnenuti (12) makoe 
yoem acumnmomuxecKku ycmotiduéolm. 

Z J{iad WOKasaTebCTBa TpaeKTOpHH ypaBHeHuH (11) u (12) cuemyer pac- 
AaTpUBaTb B WpoctpancrBpe R, ToukaMH KoToporo f (p, t) ABUJIAIOTCA pelle- 
aa x,(9) mph —h—A,+t<6<t, mpnuem merpuHkKa onpeyessetca, Kak 
SHO, HOpMon || x; (8) ||. Torga o6pasyetca cucrema /, yAOBJIeTBOpsrollad 
2IOBHAM Teopembl 4. CreqyeT 3aMeETHTb, YTO B KOHKPeTHBIX CJIyuaAx pelle- 
aa x;(0) MoryT JlaBaTb JIMLIb y3KHH KJlacc (yHKUMH, HO B TakOM CJly¥ae 
JaekTopuH (11) u (12) oka3sbIBaloTCA BKJIOUeCHHbIMH B Oovlee LIMpOKHe CH- 
emp! fj, fi, H TaK KaK TpaeKTOpHH f/, ACHMNTOTHYeCKH YCTOMYMBbI, TO aCMMIITO- 
MecKad yCTOMUMBOCTh OyfleT HMeTb MeCTO H AIA TpaeKkropuii (12). Samerum 
We, uTO B KayeCTBe HavaJIbHbIX (PyHKUMH %X;9(0) HocraTouHO paccMaTpHBaTb 
Alb (YHKIMU, yHOBMeTBopsiouiNe ycnonuam JIumumua 0 §, Tak Kak TOJIb- 
) Takve (PyHKIMH MOryT ObITb pellieHHamMH ypaBHeHuli (11) mpu t >fy +A, 
WcceqOBaHve yCTOMYHBOCTH MO2%KHO HauHHaTb C MOMeHTa BpeMeHH 7, = 


Lh. 


YpasbcKu mMomHTeXHHUeCKHH MHCTHTYT Tlocrynu10 
um. C. M. Kuposa 22 III 1956 


LMTHUPOBAHHAA JIMTEPATYPA 


LA. M. Jlanyuos, O6utaa 3aqaua 06 ycroiunpocra mBmxenua, M.— JI., 1950. 
i I. Manakuu, Ipuxaagu. mate. u mex., 18, 2, 129 (1954). ?B. H. 3y 608, JAH, 
No 3, 341 (1954). 4A. TW. Top6yuos, Yu. 3an. MIY, 7, 165 (1954).  °H.T Mau- 
iH, Teopus ycrotunsoctu ypmxenna, M.— JI., 1952. ®°B.B. HempiuKku si, 18h, JB G Gee 
inoB, Kauectsennan Teopua <Aupbepenunanbupix ypapnennli, M.— JL., 1949. 
[. H. Kpacoscxnit, IIpuxnagu. marem. u_ mex., 19, 2 (1955). 5B. A. Bap: 
amu, Marem. cOopy., 29, 2, 233 (1951). °®B. U.3y6o8n, AH, 100, 5, 857 (1955). 
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Hornage Akagemun nayr CCCP 
1956. Tom 109, Ni 3 [ 


TEOPHA VIPYTOCTH 


# 


JI. H. BOPOBbEB 


Ob OMPEMEJIEHHH MNEPEMEWEHHH TOUEK JE®OPMHPYEMbIX 
CHCTEM 


(IIpedcmasazeno axademuxom A. H. Hexpacoseim 20 III 1956) 


-B crpouTesbHOli MexXaHHke pH OMmpeseseHHH MaJIbIX TlepeMeneHHit TOUeK 
<POPMUPyeMbIX CHCTEM LIHPOKO HCHOb3yIOTCA ypaBHeHHe BHPTYaJIbHBIX pa- 
7 H ypaByenve Mopa. Stu ypaBHeHHa, SKBUBAJIeHTHbIe AupepenlMasbubIM 
JAaBHEHHAM PaBHOBeCHA H CTaTHYeCKHM TPaHHUHbIM YCJIOBHAM, TO3BOJIAIOT 
AXOHTb IIepeMellleHHA MO H3BeCTHbIM KOMMOHeEHTaM MaJIOH edopMalHyH. 
cTaTbe jlaeTca o6oOmleHHe ykKa3aHHbIX ypaBHeHHit wa cmyyali KOHeYHBIX 
2peMelleHHH (CpaBHHMBIX TO BeHUHHe C 
a3MepaMH paCCMaTpHBaeMOH KOHCTPyK- 
aH). 
~§ 1. Paccmotpym ympyro-nmacruyec- 
de TeJIO, HaxOJAlleecHh B paBHOBeCHH 
Of elHcTBHeM [pHJIO%KeHHBIX K HeEMY 
HelmmHux cH. [lepememjeHua ToueK TeJia 
, U, W, OTBeEYaIOl ve 3aaHHOMy COCTOAHHIO 
aBHOBECHA, BeJIMYHHbI OHOTO NopsAyKa C 
a3MepaMH Tesla. Ha puc. | nu306paxKer 
Jl€MeHT Tesla, pa3MepbI KOTOpOrO JO Je- 
hopMaunu Opin dx,dy,dz. Pasuojeli- ° Puc. 1 
TBY1OUad BHYTPeHHHX CH Ha Kaxjol 
paHu 9eMeHTa pa3O%KeHa Ha COCTABJAIOULHe 10 OCAM KOOPAHHAaT HW OTHO- 
IeHUA 9THX COCTABJAIONLMX K COOTBeTCTBYIONIMM IllowlayqaAM rpaheli 3J1IeMeH- 
a B ero HavaJIbHOM HejlePOPMHPOBaHHOM COCTOAHHH IIPHHATbI 3a KOMIIOHeH- 
BI TeH30pa HalipsxKeHua Xx, Xy,...,Zz. KOMMOHeHTbI HHTEHCHBHOCTH BHEeLI- 
(eli Harpy3KH, OTHeCeHHOM K eMHUMe MOBepXHOCTH Tesla B ero HefepopMH- 
)OBAHHOM COCTOAHHH, OOO3HayeHbI Yepes Xy, Yy,Z,. 
Iectb ypaBHeHHli paBHOBecHA eOpMHMpoOBaHHOTO 9JIeMeHTa UH CTaTHye- 

Ke yCIOBUA Ha MOBepXHOCTH JePopMupoBaHHOrO Tesla UMeIOT BUA (*) 


OX, PE) Cae ‘ 
SF pet G8 lhe ec (1) 

Ov ka) ov Ou Ou Ou ; 
Xaagt Xyayt Xz 9g t Xe = Yat Vege Vogt Yeas (2) 
Xy =X + Xym + AZ, .. «5 (3) 


ecb /,m U Mm —HallpaBJA1oulue KOCHHYCbI yrJIOB HOpMaJIH K MNOBepXHOCTH 
relia B e€fO HavaJIbHOM HeyePOPMHPOBaHHOM COCTOAHHH. 
CooOuluM TOUKaM paCCMaTpHBaeMOro HaMH Tela, HaxO/Alerocd B paBHO- 


3eCHM, IIPOHSBOJIbHbIe (HeMpepbIBHble) NepeMelleHHA UW, U,W MW Ha30BeM KBasH- 
3HPTyaJIbHOH paOoToli Ha MepeMelleHHAX U, V, W paOoTy BHeWIHHX H BHYyT- 
DCEHHUX CHI, OTBeYAIOWNX 3ajJaHHOMy COCTOAHHIO PaBHOBeCHA, KOTOPBIe B 
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TIpouecce MOCMeLYIOULNX MPOWSBOMbHBIX NepeMeleHH U, VU, W COXPaHALr OF 
W3MeHeHHM CBOIO: BeMUMHY HM HallpaBsenne. JlerkO BHyeTh, YTO CYMMA KBi 
3MBUPTYasbHBIX: paSOT BHeEWIHUX MH BHYTpeHHUX cH paBHa HywO. B cam@ 
jlele, ypaBHeHHe KBa3HBUPTyaJIbHbIX PaOOT 3aMHCbIBaeTCA TAK: 


eae 2 — ze au aw du 
(| Ka 0 + Z,w)do —\\l (Kes + Vy gy +2: Bt Xvgat 

3 av ao aw aw da\ 
HVE VS + Zy e+ 252 + Xize deo = 0. 


B ypapnenuu (4) nepBblii HHTerpad eCTb KBaSHBUPTyaJIbHad paooTa BHeLIHE 
vw Bropoh —KBa3HBUpTyabHad paOoTa BHYTPeHHHX CHI Ha NepemelleHny 
u, v, w. Wurerpanbi pacnpocrpaHeHbl 10 MoBepXHocTH HM OObeMy TeJa B ek 
HauaJIbHOM HejletpOpMHpoBaHHOM COCTOAHHH. 

IIpeo6pasya B (4) O6bemubIii HHTerpaa 0 dopmyse OcrporpaycKoro, 
JITyYUHM: , 


[S§ (x. — Xd —Xym— Xempnds + ((S 4 5 + St) do] +... 0. 


Syecb BbINMCaHO 3HaveHHe OHOM KBaspaTHO CKOOKH, Be Apyrux NosyyaKw 
cA KpyroBoH noycTaHoBKol. CupaBeIMBOCTb paBeHcTBa (5) cylefyeT 3 ( 
a (3). i 

HerpyqHO 0Ka3aTb, 4YTO U3 ypaBHeHHA KBa3HBHPTyaJIbHbIxX padoT (4) Kak 
CleqCTBHA MOryT ObITb TOJIyyeHbI He TOJbKO ypaBHeHHua (1) u (3), HO” 
ypapHeHua (2). UroOnr yOequTbca B 9TOM, OCTATOUHO NOACTaBHTb B (4) Mepe 


MeILCHHA U, V,W, MpescTaBHB UX B Bue 


= Uy + Go (2 +W) —To(y +0) + u(x, y, 2), 
= Up + fo (X + U) — Po (2 + W) + 0° (x, y, 2), 
W = Wy + Po (y + 0) — Go(x + u) +0" (x, y, 2), 


TE Uo, Vo, W) — IPOHSBOJIbHbIe TOCTYNAaTeJIbHbIe * MEpeEMeMLEHHA H Po, Jo, fo- 
TlapaMeTpbl IIPOH3BOJIbHOrO TepeMeleHHA UpH XeCTKOM CMeleHHH jecsbopMH} 
poBaHHoro Tesla. CileqyeT HMe€Tb B BHy, 4TO ypaBHeHHe (4) cnpaBelMBe 
Kak JIA BCero Tela, TaK HW JIA mOOOH OTCeYeHHOHM ero UaCTH. 

YpaBHeHHe KBaSHBUPTyaJIbHbIX padoT (4), pasyMeeTcH, He JlaeT: JelicrTBHy! 
TeJIbHOH paOOTbl BHELWHHX CHJI WH peakUHii CBaA3eH CHCTeMbI Ha HPOM3BOJb 


HbIX TI€peMelleHHAX U,V,W, HO OHO ABJIAeTCA Ooee OONIMM onpeyemeHHeN) 
yCJIOBHA PaBHOBeCHA CHCTeMbI, YEM ypaBHeHHe BUPTyaJIbHbIX pador. To, 4m 
KBa3MBUpTyaJbHan padota (4) He paBHa MpHpalleHuio cumOBOH (byHKIIH 


CHCTeMbI Ha TlepeMeleHHAX U,V,W, COBEPIIeHHO HeCyIecTBeHHO, ToKa Hag 
MHTepeCyloT TOJIbKO CHJIbl, OTBeEYAION[We 3alaHHOMy COCTOAHMIO paBHOBecHa 
H HeKOTOpble lepemellleHusx, a He JelHCTBHTeJbHad padoTa cH. YpaBHeH 
(4), pasyMeerca, He MOXKeT ObITh HCHOMb3OBaHO TPH pellleHHu 3ayau, CBAy 
3aHHbIX C HCCJIEMOBAHHeM NOBeEeCHHA CHJIOBOM (yYHKWMH, Kak 39TO HMeeT MeCTO, 
HalpHMep, B 3ajlayax OO yCTOMYMBOCTH PaBHOBeCHA B MaJioM. YpapBueunne (4) 
ycTaHaBMBaeT 3ABMCHMOCTh Mey BHELIHAMHM CHJIaMH HW peakUHAMH CBa3eH,) 
WeHCTBUTEIbHO CyWeCTBYIONLHMH B HEKOTOPOM COCTOAHHM paBHOBecHsA, H He 
KOTOPBIMH Te€peMelleHHAMM U,V,W, KOTOpble MOryT ObITb BHIOpaHbl v3 YHCJAl 
Hac HMHTepecy!oulux. 

IIpuMenuM ypaBHeHve KBa3uBMpTyabHbIX pador (4) ANA onpeyeneHus 
Aas —MpoeKkitHH TMepemMetenua TouKH A Ha 3aqaHHoe HanpaByenue S. B aro 
cayyae, 10 Mopy, BHeUIHHe CHJIbI MH Hallpsxkenua (KOTOpBIe MBI OTMeuaeM) 
YepTOUKON CBepxXy) CJefyeT B3ATb U3 COOTBETCTBYIONero eMHHUHOrO, a mepe-} 
MelLeHHA U,0,W—U3 3aaHHoro COCTOAHUA paBHoBecua. Tak Kak B eHHMY-! 
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S| =| 


= 


BI 
il 


JOM COCTOAHHH CHJIy | MoxHO BbIOpaTb CKOJIb yrOAHO MaJiol, TO CoorTBeT- 
TBYIOU[HE STOM CHJIe HallpAxKeHUA ClexyeT ONpeleATb 10 HejepbopMuposBan- 
FoH cxeme Teua. ‘ 


Cutaa Bce onopHble ycrpoiicrsa Tema 2KecTKuMH, u3 (4) Haxo_UM: 


| ‘Aas = \\\ [xx + Yy 5+ ie <= 
RAhOUNe Ol = (OUM Ow el OW WO 

+ Xy (+E) + VAS + Se) + Zl Se 4 HY de, (7) 
OodobujeHHas (popmysia Mopa (7) Jaer Bo3MoxHOCTh serKO ompeseauTb 
Nepemenenne Aas, @CJIM H3BeCTHbI KOMHOHEHTH! KOHeUHO epopManHH pac- 
/MaTpHBaemoro Teva. 
§ 2. Hycrb B HeKOTOpOM COCTOHHHH paBHOBeCHA CHCTeMbI Nn MaTepHaJib- 
(BIX TOUCK, TOAYHHEHHBIX TeOMeTPHYeCKUM CBA3AM, P;H Q; — paBHojelicrBy- 
pve BHELWHHX CHJIM peakuHli CBxAseH, JelcCTByIOWHX Ha i-TyIO TOUKy CHCTeMbI 
i A;— HeKoTOpoe NpOuSBOMbHOe MepeMetiienHe TOUKH i. YpaBHenve KBa3HBUp- 
YaJIbHbIX paOoT IH paccCMaTpHBaeMOH CHCTeMbI 2 MaTepHaJIbHbIX TOUeK 
MeeT BH] . 


> P,A; cos (P;, Ai) + SQA; COS( Oy, By) = Us (8) 


Hatiyem Ags — poekuHio Ha Hallpapaenve S nepememeHua ToukH A cu- 
TeMbI, BbISBAaHHOTO MpHsiomwKeHHeM cud P;. 

OnucaHHoe COocTOAHHe Ha30BeM 3a]{aHHbIM H H3 Hero BO3bMeM Tlepemellie- 
(asi TOUeK. Kpome s3ajlaHHoro, paCCMOTpHM Take, «eHHHYHOe» COCTOmHHe, 


; KOTOpoM K ToUKe A cHeTeMbI IpHsowKeHa 0 HanpaBsenuiw S cuna 1: V3 
TOrO eMHHUHOFO COCTOAHHA BO3bMeM BHeIIHHe H BHYTpeHHHe cus. Ilyérp 
; u L;—paccTroxHHaA Mex]y AByMA B3aHMOJeHCTBYIOULMMH TOUKAMH COOTBEeT- 
TBeHHO JO HU ocse NpHsowKeHHA CHI P;; 
4— yrom Mexyy upsmpmu 1; uL;; Ni — 
EAKIIMA CBA3H M@K]y IBYMA paccMaTpH- 
ACEMBIMH TOUKAMH B eHHHYHOM COCTOS- 
iu cucTemMbl. Tak Kak cua | sBcerja 
fO2XKET ObITh BbIOPAHa CKOJIb YFOHO MaJIOH, | 
O MOX%KHO IIPHHATb, YTO HaMpaBseHHA NV, 

i J; copnayaioT. HerpyqHo BuHjeTb, 4TO 
‘PaBHEHHe KBa3HBUPTY aJIbHbIX paoorT BHELLI- 
[MX CHJI H peakUHli cBA3eH eJMHHIHOTO 
OCTOAHHA Ha WepeMelleHHAX 3aJaHHOTO 
AMMUIeTCH Tak: - 


Toh. => (hy edeat ety). (9) 


YpapHenue KBa3HBUpTyabHbIxX paOoT (9) MOMKHO TpakTOBaTb Kak (popMy- 
y Maxcsenna —Mopa, o6o6mleHHyIo Ha cuyyal OovIbIIMxX MNepemellenult 
3JIOB TIpOcTpaHcTBeHHOH (epMpl (°). 

§ 3. B saxmoyvenHe IpHBeyeM ypaBHeHHe KBa3HBUMPTyaJIbHBIX paOor Hu 
6oomjenHy!0 dopmyay Mopaywa mockoro MpofombHO-MomepeyHoro usrHuoa 
PAMOJMHeMHOrO CTepxKHA, 3arpy2eHHOTO B OMHOM M3 CBOHX TlaBHbIX HJ0- 
KOCTeH MOMCHTaMH, MpOOJIbHbIMH HW NOMepevHbIMH CHJIaMH C HHTCHCHBHOCTbIO 
1,2 ug. Mbi cuvTaeM, 4uTO B COCTaBM, M Hq BKJIOUeHBI H BCe CocpeoTOUeH- 
ple Harpy3ku. Ha puc. 2 u300paxKeH SeMeHT CTep?%KHA B 3aaHHoOM Jedop- 
WpOBaHHOM cocTosHHN. Ero moslowKeHve oOpefeseHo KOOpAHHAaTaMH U, V, 9, 
ye u HU U—CpaBHUMble C JHHOH crepxHA J MepemellleHuaA ToueK ero OCH 

© —yrubl MOBOpOTa HoMepeyHbIX ceyeHHii. YpaBuenne KkBa3SHBUPTYAaJIbHBIX 
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pa6oT BHeIIHUX HM BHYTPeHHHX CH CTepXHA Ha MPOMSBOJbHbIX (HEMPePbIBHbIX 


NMepeMeilleHuAx ti U, © 3aTIHUWIeTCH Tak: 
. ‘\ 
1 


[Me + 2 + Niu + \ (me +.q0 + nu) dx = 
0 
l 


=\ [Me + Qe’ —¢—w'e) + Nu + 09) de; (1 


0 


3necb M*, Q* u N* —BuelllHve MOMeHTbI H KOMNOHEHTHI BHEIUHHX paBHO 
CTBYIOU[MX Ha TopuaX CTepKHA. _— 

V3 (10), cunraa u,v,9 u U,U,9 MaJbIMH BeIHYHHaMH, JIerkKO NOJy4HTE 
M3BeCTHOe BapvalHoHHoe ypaBHeHve H. B. Kopnoyxosa jaa TIPOOJbHO: 
nonepeyHoro usru6a (3). Kak w B paCCMOTPeHHOH BbIllIe TpeXMepHOH Safayey 
HeTpy4HO M0KasaTb, UTO ypaBHeHHe KBaSHBUPTYaJIbHbIX pa6ot (10) sKkBuBa! 
JIe@HTHO udibepeHuMasbHBIM ypaBHeHHAM paBHOBeCcHA espOpMHpOBaHHOrE 
CTepXKHA WM CTaTHYeCKMM TpaHHYHbIM yCJIOBHAM Ha ero TOpllax. 

Haiiqem mpoekivio nepemelleHua TouKH A OCH cTepxHA Ha HalpaBsJex 
S. Cuavraem onopbl crepxkHaA HecMeljaroulumMuca. Crenqya Mopy, BHeLlIHHe 
BHYTPCHHHE CHJIbl BO3bMeM M3 COOTBETCTBYIOMerO CAHHHYHOFO COCTOAHHA (OH! 
OTM€YeHbI YEPTOUKOH CBepxXy), a MepeMeWleHHA WU, V,9— U3 3ajlaHHOro. Tpit 
HHMaa BO BHHMAaHHe, YTO B e/HHHYHOM COCTOAHHU BHYTPeHHHe CHJIbI Ceqyer 
ompeyeATb 110 HeePOpMHpOBaHHOH cxeMe KOHCTpyKUHH, #3 (10) HaxoyMi 


@ 


, 1 I l * 
ccdeagtrex \ Myo'dx + \2 (v’ — 0) dx + \ Nu dx. (1 
0 0 0 


IIpu Masbix u,v, u3 (11) BbITeKaeT H3BeCTHAA B CTPOHTebHOM MexaHHn| 
Ke (popmysia Mopa. \ 

Bee paccy2KeHHA B HalIHX BBIBOJaX HOCHAT CTaTHKO-reOMeTpHyecKHi xaq 
paxtep. Mbl moka3asIM, YTO ypaBHeHHe KBa3HBUPTYaJIbHbIX paOoT 9KBUBaJIeH M 
HO COOTBETCTBYIOINMM s3afaue AudpbepenuvasIbHBIM ypaBHeHHAM PaBHOBecHs) 
M CTaTHYeCKHM TPaHHYHbIM YCJIOBHAM esopMupoBaHHoro Tea. M3 sTord 
cuefyeT, YTO ypaBHeHHe KBa3HBUPTyaJIbHbIX paOoT MH OOOOUeHHad opMywe, 
Mopa MoryT ObITb HCHOJb30BaHbI JIA OMpeeseHuA MepemMelmeHuli TOUeK KOH 
CTpyKUHH pH OObIX NO BeNHUHHeE JesopMaluAX UM He3aBHCHMO OT TOrO 
B YUPyroM HJM yIIpyro-NlacTH4YeCKOM COCTOAHHH HaXOUTCA KOHeTp YKUS 
IIpuMeHeHve ypaBHeHMs! KBa3HBUPTYabHbIX paOor H OCOOOMeHHOL (bopMyJbE 
Mopa k olpejlesenHio MepeMelleHuii He BHOCHT KaKHX-H60 JOMONHUTebHBIN, 
MorpeuiHocTeH Mo cpaBHeHHio C NorpeulHOcTAMM pellenuii, NOmyueHHbIx TmpH) 
HEMOCPeACTBEHHOM HCHOJIb30BaHHN uddPepeHuMaJbHbIX ypaBHeHUit paBHoBe+ 
CHA HW PpaHHYHbIX yCJIOBHH, BCera MOCTPOeHHbIX Ha TeX HJM MHbIX PHMOTesAaX. 


L 


Hosoyepkaccknt MomHTeXHHueCKHH HHCTHTYT Ilocrynua0 
um. Cepro Opmxonnkuase 28 X 1955 


UWHMTHPOBAHHAA JIATEPATYPA 


TB apileor8 0 *K HOB, OcHoBbl HeIHHeHHOX TeopHH . yipyroctTH, a ee M., 1948.5 
7Cl. Maxwell, Phil. Mag., 27, 294 (1864). 3H. B. Kop Hoy x os, Ipounocth f 
YCTOHYHBOCTh CTep2KHeBbIxX cucTem, 1949. 
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Hoxsago Anagemun nayr CCCP 
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ACTPOHOMH f1 


2 


M. Tf. KAPHMOB u B. H. MOPO3 


} 

|SOTOITIEKTPHYECKASA PETHCTPALMS SIMMCCHOHHON JIMHHH 
COJIHEYHOM KOPOHDbI 4 5303 A MOCPEJCTBOM CMEKTPOMETPA 
? HA BHE3ATMEHHOM KOROHOrPA®E 


(II pedcmasazexo axademuxom B. I. Decexkossim 20 II 1956) 
 B nacrosmee BpeMa CJly2xKOa SMHCCHOHHBIX JIMHHI COJIHCUHOH KOPOHbI Be- 
eTCH Ha BC€X KOPOHAJIbHbIX CTAHIMAX MHPa MOCpeACTBOM Pyla3OMepHbIX OLeCHOK 
HTCHCHBHOCTH (JIHOO HeMocpeCTBeEHHO MIpH BH3YyaJIbHbIX HaGJIOAeHHAX, H6O 
O CII€KTpOrpaMMaM), IIpH4eM HaGJHOAaloTCA TOJIbKO CaMbl€ HHTCHCHBHbIe JIMHHH 
5303 u 6374 A. BecbMa 3aMaHUHBa BO3MOXMKHOCTH HCMONb3OBaTb WIA HaGJIIO- 
€HHii KOPOHbI BHE 3aTMe€HHA (OTOIIEKTPHYeCKYIO MeTOJMKY, MOSBOJIATOLLYIO 
“ONpeeJICHHbIX MOAMPUKAWHAX H3MEPATb OYEHb CaOble 10 CpaBHeHHtO C (POHOM 
HTeHCHBHOCTH. EMHCTBeHHad yauHad MOMbITKa (OTOSICKTpHYeCKOH peru- 
[pallu KOpOHAaJIbHOH JHHHH MpHHagwexut JIno('), KoToppii onucan npHoop 
JH (POTOSJIEKTPHYeECKOH . perucTpalHu 
eeHO KOPpOHaJbHOH HHH A 5303 A, 
aK Ha3bIBaeMbIM KOPOHOBH3OpP, mpes- 
TaBJIAIOULUH COOOH KOMOMHALHIO HHTep- 
JEPCHIHOHHO-NOMAPH30BaHHOrO = (pHJIb- 
pa HW MOYJIAWHOHHOrO (poTOseKTpH- 
€CKOrO MOJApHMeTpa; 9TOT MpHOop 
POH3BOANT BbIUHTaHHe HHTCHCHBHOCTH 
_JIMHMH VU B HeMmpepbIBHOM ciekTpe pac- 
€AHHOrO CBeTa PAJOM C JIHHHeH, IpHyeM 
SMEPaAIOTCH OUCHb MaJIble pa3HOCTH. 
HakO B pAJe OTHOWeHHH yCTpoHcTBO 
HHTepdepe HUH OHHO-NOJIApPH3aWHOH- 
ibIM (PHIbTPOM, MOAOOHOe KOPOHOBH- 
Opy, ycTynaer (boroseKTpHyecKOMy 
MI€CKTPOMeTpy, KOTOPbIH, B YaCTHOCTH, 
[OSBOJIAeT MOJYYHTh MpecTaBsenue oO 
OHType JIMHHH UM jomyckKaeT TepecTpoliky B IWHpOKOH OOacTH cieKTpa. 
B 1955 r. Bp Actrpodbu3uyeckom uuctutyte AH Kasaxckoli CCP B. HW. Mopos 
KOHCTpyHpoOBasl (POTOIIEKTPHYeCKYIO MIpHCTaBKy K AMdppakUMOHHOMY CreKTpo- 
pacdby BHesaTMeHHOrO KopoHorpata (°), mpeBpaulalouly!o ero B aBTOMAaTHYeCKHH 
OTOSJIEKTPHUYeCKHH CHeKTPOMeTP. OKCHePHMeHTabHaA MOJeb (pOTOSIeKTPH- 
eckoro cHeKTpometTpa coOpaHa no mpocTehmieH cxeme (cm. puc. 1). B dokamb- 
OM MJIOCKOCTH KaMepbl JBHKyULat KapeTKa NepemMemlaeT BAOb MuciepcHH 
IXOMHY10 Web S2. Ha KapeTKe CMOHTHPOBAH 3a WebIO POTOOMOK C (poTOSJIeK- 
POHHbIM yMHOKUTeIemM ® u JHH3OH Padpu F, mpoeKrupyroulei Ha KaTOL 
jOCIeqHerO H30OpaxkeHHe KaMepHOrO 3epKasa. Pororok Mocse ycueHHA perH- 
TpupyeTcA CAMONHMUIYUIMM MHJIIHamMmepMetpom J]. Kapetka u OyMaxKHaw JIeHTa 
aMONHMCILa, Ha KOTOPOH MpOHSBOAUTCH 3alHCb CieKTpa, MepeMelaioTcs CHHXPOH- 
IbIMH jBuraTeiamMu M,u Mo. 
B cneKTpometpe ucnoubsyercn oTeyecTBeHHbIt (oToymMHoxKUTeIb DIY-17. 
feMHOBOH TOK (boToyMHomuTein ~3-10"Ma, uyscrBuTembHocTh ~ la/aM, 
469 


paGouee HalpaxKeHve muTanua 800 B. Hanpaxenne NMTAHHA NOMaeTCH OT Bbl 
IPAMUTeIA C SICKTPOHHBIM cTaOumM3aTopomM (KosppHuNeHT cTaOMM3aLMl 
~0,01%) CB. Jlna ciexrpometpa Obly cneuwuasbHO paspaooTaH AByXKacKa{ub 
TucpepenuMabubI ycuMTeb TOcTOAHHOrO ToKa (Y). KooppuuwenT ycuJieHns 
110 TOKY IpH BXOJHOM conpoTHBseHuu 108 oM, C KOTOpbIM MpOM3BOAMJIMCh pad; 
une u3MepeHua, coctaBusaeT 107. [leppprli kackayq ycunutTena (J; JI2 —6 1K 7) 
B KOTOPOM MpOM3BOAUTCA yCHJIeHHe 110 HaNpAXKeHHIO, NpeAcTaBldeT Ccodoy 
napaasHblii YCUMUTeIb, JIAMMbI KOTOPOrO MOCTABJIEHbI B Pe2KHM C MaJIbIM CETOU 
HbIM TOKOM (~10 1a). JIMHefHOCTb co6smogaeTca JO 15 Ma Ha BbIXO]e C TOUHOCTBHI 
no 1%. Coueranve OONbINOM KPYTH3HbI HW BbICOKOH’ JMHEHHOCTH MOCTHTaeTcy 
B pe3ysbTaTe IPHMeHeHHA B KaveCcTBe BbIXOAHOrO KacKala AudppepeuUHaJbHOrG 
KaToqHoro moBTopuTena (Jz u JJ, —6H8). Conporupnenue narpy3Ku (camot 
nunyuero MusIMamuepMetpa) 200 om. IlocrodHHad BpeMeHH MUHJWIMaMMepy 
Metpa 0,3 cex. UyscrsuTembHocTs ero 6 Ma Ha BC uiKay: [pei nya ye 
JIUTeIA He TpeppiuaeT 0,5 MB/yac. CKopocTb NepeMeleHHA BbIXOAHOM mle 
BAOb Aucnepcuu | MM/MuH, CKOPOCTb BH2KeCHHA JICHTbI Camomucia 60 MM/MMHE 
Tlocne paqa MpeABapuTesIbHbIX HCHbITAaHMH, MPOBOAMBLUIHXCH HAMH C oTHM 


(bOTOSIEKTPHYeCKHM CUeKTpOMeTpoM B 1955 r. Ha BH€3aTMeHHOM KOpoHorpades 
yCTaHOBJIGHHOM Ha 6a3@ 


> 
£8 s £8 KOpOHaJIbHOH CTaHiuH i 
if lays 1! patione Bonpuoro Amway 
Wz aTHHCKOrO O3epa Ha BB 1 
= cote 2600 M Had ypoBHel | 
= 5 Mops, B sxHBape 1956 r) 
ObIJIH NOJYYCHbI PerHcTpo- 
S S = ea = TpaMMBI C 3eJIeHOH KOpas 
a ic 8 5 8 HaJbHOL mune. B KOHIE 
] 


AHBapA YeTKMe POTOIVJIEK- 
TpHyeckHe 3amucn 3enet 
HOH KOPOHaJIbHOH JIMHMH} 
Ob MOJIYYCHbI B PesyJIby 


Sass 
Uy oe 


6 
Puc. 2 TaTe HaOJOJeHHH C HOBBIM 
ae cnekTporpadom (KOH4 
ot 
x cetpykunH M.T. Kapymo4 


Ba), K KOTOPOMY Oba IIpHcoequHeHa Ta Ke (pOTOSTeKTPHYeCKadA MpHCTaBKad 
B 9Tom cueKTporpace (C) nocme BXOAHOM We NpH3Ma MOJIHOrO BHYTPeHHero OTH 
paxeuua [7p orOpacbiBaeT CBeT Ha KOJJIMMAaTOpHoe 3epKkao Kr, WuaMeTp KOTO: 
poro 130 mm, dokycHoe paccrosHue 500 mm. IIpu3ma HaxoquTca Ha onTHueckol 
OcH 3epKala, OnaroqapaA YeMy 3HAUYHTeJbHO YMECHbIIeHbI aOeppallWH KOCBIN, 
my4ykos. O xopomem KayecTBe H300paxKeHHA CBHJeTeMbCTBYeT TO, UTO 3eeHYKE 
JIMHHIO TOCpeCTBOM BCHOMOraTebHOTO OKYAPa MOXKHO Opto KaxKbIH pag 
BHeTb Ha (POue PpayHroepoBa cnekTpa pacceaHHoro cBeta. JLuddpakuHouHas 
pelmeTka 60 mTp/mM, 45 X 65 MM, paOoTaeT BO BTOpOM MopsyKe (rye KOHUeH: 
Tpupyetces 45% cBera), YTO JaeT C KaMepHbIM 3epKan0M Km, (oKycHoe paccTos+ 
Hue KOTOporo 500 MM, AucmepcHio OKonO 15 A/mm. MacwitTa6 3anucnH pu 9sTOH 
AucnHepcHH OKONO 0,25 A/MM (Ha eHTe Camonucia). PerucrporpaMMBbI Cc 3e/1eHO! 
KOPOHAJIbHOM JHHWeH NOMyYaIMCh C MpAMOM BxO_HOH menbiO S, wHpHHow, 
0,04 MM, KOTOpad ABJINeTCH ONTHMAIbHOM JIA HaOmoyeHuA mHHMH A 5303 AY 
oONaqaouleH, KaK U3BeCTHO, Ooo ecrecTBeHHOH wmpuHon (3). Wlupnna 
BIXOMHOH we Sz Opanacb OKONO 0,02 MM us pacueTa OGecneveHHA MaKCHMaJIb~ 
HOH YeTKOCTH 3aMHcH, C OHO CTOPOHbI, H JOCTaTOUHOrO CBeTOBOrO HOTOKay 
Cc Apyrok. Orpannyenuve pa6ouelt BHICOTHI Weel 3aaeTCA BbICOTO BbIXOMHOM 
eI, paBHO 7 MM. Bxoguad meb Ip PoTosMeKTPHYeCKOH 3anncH cTaBHack 
KaCaTeJIbHO K Kpato H300paxkenna Comnua. BamxKaliee paccroanue oT meat 
qo Kpasa 1’. 
Ha puc. 2 npuBeyena ona 43 PoTOIIeKTpH4eCKHX 3amuceli yuacTKa CreKTpa. 
C 3eeHOH KOpOHabHOK MHHH (a). Samucb OXBaTHIBAaeT HECKOIbKO JeCAHTKOR) 
aurcTpem. Kpome KoponanbHol wMHHH 5303 A, 3anvcb coqepxKUT dpanroepe~ 
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JIMHHM paCceAHHOrO CBeTa, NO KOTOPbIM MPOH3BOMHTCA HaexKHOe OTOXR]ect- 
HH€ 3@JICHOH SMHCCHOHHOH KOpOHaNbHOH wMHHuN. Payom c orosneKTpu- 
KOH 3anucbio NpUBOAUTCA MAKpO*ororpamMa Toro x%Ke yuactKa cmeKTpa (6), 
ueHHad B pe3sybTaTe OOpaOoTKH CTaHapTHOH CNeKTpOrpaMMbl c.Ty2KObI 
OHbI, CHATOH B TOT Ke Jlenb (26 I) 3a | uac mepex thoroseKTpuyecKOli 3a- 
BIO. Busyasbuasd OleHKa HHTCHCHBHOCTH JMHHM paBHa 5 OaaM B IpHHsATOL 
THOAIbHOK wiKkase. Ulenb npuH cbororpacbuyeckux Ha6OeHH#xX UuMera 
MY AYrH OKPyXHOCTH, KOHLENTPHYHOH us0Opaxennio Connua. TlosumHou- 
A yron +51° 3anaq. 

SIKCIEPHMeHTaIbHaA MOJeNb (POTOSIEKTPHYeCKOrO CHeKTpoMeTpa, mocpes- 
OM KOTOPOrO MOJIyYeHbI 3TH pe3yJIbTATbI, HH B KaKOH Mepe He ABJIAeTCA 
HYATebHOH. B tbopMe 3anvHcH Kak SMHCCHOHHOH, Tak HM (ppayHrodepoBpix 
(Mi IPH CPpaBHeHHH Pa3JIMUHbIX 3alHcell MEK LY COOH HaGmOaeTCH pasopoc. 
T pa3sOpoc B OCHOBHOM OOBACHHeTCA KOeCOAHHAMH UpOspauHocTH, Iporxa- 
M H300paxKeHHA HW HeTOUHOCTAMH THAMpOBaHHA KOpoHorpada. JleticrBue 
qeqHero (akTOpa MOXKHO YCTpaHHTb, IpHMeHAA (hoTOsTIeKTpHuecKHH rug 
); STO 2Ke KacaeTCA MepBbIX AByX (pakTOPOB, TO Hao yuecTb, 4TO B pacoueli 
(CIM CIEKTPOMeTpa HE HyXKHO 3allHCbIBaTb OOJIbINOH yYacTOK CIeKTpa, a ]{O- 
TOUHO OrpaHH4uutTEes yuacTKoM 1,5—2 A. IIpn sTom MoxKHO OcymlecTBHTb 
BePCTKY SMHCCHOHHOHM JIMHHH Ha 9KpaHe QICKTPOHHOJYUeBOH TPYOKH C OOsb- 
M TlOcsIecBeyYeHHeM, JIHOO H3MepxATb HHTCHCHBHOCTb JIMHHH MOJYJIAWHOHHbIM 
OOM, IIPHMCHAA CHHXPOHHbIi JeTeKTOP MpH OcCTaTOUHOH MOCTOAHHOH 
Me€HH; B OOOHX CJIydanX BJIMAHHe YKa3aHHbIX (pakTOPOB OyeT YMeHbLUIeEHO. 
q TOM 2Ke LWeJIM MpHMeCHHM B JlaHHOM cJIy¥ae H MeTO KOMMeHCalHOHHOrO 
KTpos9eKTpodporometpa (8,7). 

Actpobu3wueckuili uncTuTyT Tloctymusto 
_Axanemun uayk KasCCP 15 II 1956 


IMTHPOBAHHAS JIMTEPATYPA 


Lyot, C. R., 231, Ne 8, 461 (1950). 2M. T. Kapumos, Mss. Actpopus. 
KasCCP, 3 (1956). ®M. Waldmeier, Zs..f. Astrophys., ‘19, 37 (1939). 
R 


r C 
oberts, Electronics, 100, Ne 6 (1946). °9. E. DHy6os, Mss. Kpprck. 
5 


= B. 

. AH 

-O. 

me., 18, 155(1955). °©P. Gueren, M. Laffineur,C. R., 238, No 17, 1692 (1954). 
etl 


8, 
. Ho6poupasusn, B. B. Huxonos, Mas. Kppimcx. o6ceps., 18, 32 (1955). 


471 


te 


Horaago Akaygemun nayr CCCP 
1956. Tom 109, Ni3 


MATEMATHYECKAS @H3HKA 


9. Ji. BYPLUTEHH u JI. C. COMOBLEB 


Aid SPAKUHH KOHEYHOPO NYYKA IJIEKTPOMATHHTHDbIX BOJIH 
* HA WHJIAHAPHYECKOM NPENATCTBHA 


(ITpedcmasazexno axademuxom M. A. Jleonmosunem 10 IT 1956) 


JlvarpamMy HalpaBsJeHHOCTH MOCKOrO PacKpbIBa IIPHXOAUTCA OObITHO: BbI-” 
IAT TIPHOJMKeHHO, IpeneOperad HCKaxXeHHeM Maaroulero NOMA B MWIOCKO- 
| packpbiBa, Tak, eCJIM paCKpbIB TpeAcTaBsIAeT COOOH OTBepcTHe.B IOCKOM 
JaHe, TO T1OI€ B PACKPbIBe OTOKACCTBIACTCA C MOJIEM IPH OTCYTCTBHH 9KpaHa*; 
(HW PaCKPbIBOM ABJIAeTCH OOpes BOMHOBOAa, TO MONe B PaCKPbIBe OTOXK]e- 
JAAeCTCA C MOEM IPH OTCYTCTBHH OOpe3sa, TouHoe pelieHHe HMeeTCH JIMILIb 
1 IpOcTeHwuxX JBYMepHbIX CIy4aeB NaeHHA MIOCKOH BOJIHbI Ha OECKOHEUHYIO 
Ib B 9Kpaue (') H H3NyYeHHA MIOCKOM BOMHbI H3 CHCTEMbI JBYX NapaJesIbHbIX 
lyocKoctel (7). B HacTosmul padoTe, HCXO4A H3 H3BeCTHBIX pelleHult 
MePHbIX 3afad O AudppakuWHn WOCKOH BOJIHbI, NafaoujeH HOPMaJIbHO Ha 
IMHPHYecKoe TPeNATCTBHeE, H HCMONb3yA MeTOX CyMepnNosHuHH MIOCKHX 
IH JIA IIpeAcTaBeHHA MPOHSBOJbHOrO MONA B paCKpbIBe, PaCC4HTbIBaeTCA 
bbpakUHA MWyyKa KOHeCYHOH IWHPHHbI. Ha WHJIHHAPHYeCKOM IIpeMATCTBHH. 
OrpaHHuHMcsa paccMoTpeHieM Ty4uka MajalollHX BOJIH, B KOTOPOM pacripe- 
eHHe Noa B ceyveHHH Z=O (Ana coctaBnsioulHx Ey uu’ Hy) s3aBHcHuT 
Ub OT KOOPAHHaT X H ONpeyemnetca cbyHKuneH D(x) (ocb Ox Mapasmueub- 
oOpasyiollleli WHHHApHyeckoro MpenatcrBua). Pacnpefemenve noma © (x) 
“ICTaBHM HHTerpasiom Pypbe 


(x) = | ei\cond, (1) 
[, Nocme 3ameHpr v =&sin’ (k=w/Cc), 
© (x) = k\ j (B)cos Bette sim ap, (2) 
(8: 


© (v) = (8). Koutyp wuTerpHpoBaHusa coeQqMHAeT B KOMIJIeKCHOM M0C- 
rH TOUKH —7/2—ioco u 7/2+ 00. Ecam B MOAMNTerpasbHoe BbIpamKenHe 
OUT MHOXKUTeIb ek 688 (OOpamaloulHiicA B eHHULy ApH z=), TO 
YUHTCA paslowKeHHe NafaioluleH BoHbI D(x, Zz) MO NOCKHM BOJIHAaM 


D(x, 2) =k \ f (B) cos Bet ( sin Bz cos 8)q8 
Cc 


NOTHOCTbIO pacmipeyenenua Rf (8) cos 8. 


* [IpH 3TOM B 3aBHCHMOCTH OT TOrO, 6yeM JM MbI PaCCUHTHIBATh MO 9JICKTPHYeCKOM” 
MarHHTHOMY 10J10 B packpbiBe, popmysia Kupxroda flaeT pa3HuHble pesyJIbTaTbl, YT’ 
1HO C PA3JIHUHbIMH NpHOJIWKeHHAMH: IIpH pacueTe MO d/IeKTpHYeCKOMy NOJIIO ‘MbI Tipe He- 
18M efO HCKaxKeHHeM B pacKpbiBe, MpH pacueTe MO MarHHTHOMy MOJO HCKaKeHHA 
B PacKpbIBe H€T, HO 3aTO MbI MpeHeOperaeM TOKaMH Ha 9KpaHe. 
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Ilyctb a3uMyTaJbiasn coctaBiaoulad judpparupoBanHoro moa (Eg ¥ 
Hy) pu naséHHH MOCKOH BOJIHbI CMHHYHOK aMIMVJIHTyAbI HOPMaJIbHC 
muockoctu z= 0 MpefcTaBsseTcA H3BecTHOH (byHKUMeH 


in=T (koe. 


rye r H @—WHAWHAPHYeCKHe KOOPAMHaTb! TOUKN HaOsoJeHuA. Tora asuM 
TayibHad cCOcTaBIAIOUlad udpPparupoBanHoro MOA pH MayeHHH ILVIOCK 
BOJIHbI NO yruiom 8 k ocH x Oyzer (*) 


iio (P):- = F(R COS. 45) eik (« sin B+r cos 8), 


3ameTHM, UTO eCJIH TOUKAa HaGJIOJeCHHA HaXOJHTCH B BOJIHOBOH 30He 
AYWeHUA, TO C{MHCTBeEHHOM KOMMOHEHTON AuppparnpoBanHoro MOA B a) 
CMaTpHBaeMoM Culyyae OyeT Ug. Bpeyem paccronHne R oT Ha¥adla KOOpME 
lO TOUKH HaOmoyenuA MU yrou 6 Mexgy HallpaBmenuem R 4° MVIOCKOCTH 
yOz corjacHo (opMyJiam 


r=Rcos#, x=Rsind; 
Tora cooTHoleHHe (4) Nepenuuercd B Buse 
Ug (8) =F (Rk COs 8, Rceos 6, ) eikR cos (B—8) | 


OuepuyHo, WudpparupoBannoe Movie Ip NayeHHH KOHeYHOrO yyKa IID 
CTaBHTCA MHTerpaJioM 


tg (0) = b\ F (8) cos Bue (8) dB. 


G 


Ji TO B BOJHOBOH 30He (IpH RR-—> oo) uHTerpad (6) MO%KHO BBY 
AMTb MPH TOMO MeTOWa MepeBawla, YTO NpHBOAHT K 


Ua (6) = y= elltR—nit) F(R cos 8, Reos 8, 9) cos 4-f (8). 


@Pynxuusa f (9) onpeyenserca u3 oOpatHoro kK (1) mpeoc6pasopanua Dypii 
f (8) == “= \ @ (x) e—ikx sin® dy, 


—cO 


@opmysbt (7) uv (8) MatoT TOUHOCe pelleHve s3aqauH Audppaxnun ua pe 
HATCTBUH C UHJIMHPHYeCKOH CHMMeTpHelt [lat Majalouleli BOHBI, pacnpene 
JIGHHe 10 OCH X KOTOPOH 3g 

y = qaetca = (cbyHkunet =O ( 
eCJIM H3BeCTHO  pellleHt 
F (Rk, r, 9) e" naa pudppak 
IMM TIJIOCKOH Ip AMO BOWIE 
—— IIpumMenumM mosydenHl 
(popMyIbl K 3amaue JM 
(ppakUHH Ha OTKPbITOM KO 
ie IOCKOorO BOJHOBOa~ 
Ha O€CKOHEUHOL Meu B Me 
peed TaJIJIMYeCKOM SKpanHe. 
1. B mouorpadun JI. A 

Baiinurretina (*) npuBogure 

BbIPAKCHHE [IA XapakTepHCTHKH Uu3syueHuAa Y(k, ~) IPH WajyleHHu MVIOCKO! 
ApAMOH BOWHbI Loo®Ha OTKpbITHIi KOHEeIL MOcKoro BOJIHOBOJLa 


Dk, e) =< | F (k, r, 9) 2. | 9 


IIpuusras cucremMa KoopyHHaT noKa3aHa Ha puc. 1 A. Coraacuo (9) bo 
MYJIy (7) MOKHO TpeoOpasopatb K BUy «> 
( 


| 


' 


| Eo P =| We (0) P = ES" (cos, [7 (0). 
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_Tounoe BbIPAKCHHE XaPpaKTePHCTHKH H3JIYYeHHA JIA TMasatolleli BOJIHBI 
{HHYHOH aMIVJIMTyWbI IpH n<_g<cn-+ 1 umeer Bug ’ 


n 


S (Rk ) = rend (1+-cos ¢) sin (xq sin 9) I I+ Ym q COS 9 = Ym 
4m sin@ I= 7 COs 9p — ¥— 


m1 


1, 2. See (11) 


# 


Bq =ka/x = 2a/h, Ym = Vg? —m?. Cornacno (10) u (11) kBaypar Mo- 
MA MOJIX B BOJHOBOH 30HE TIpH WajeHHH Ha pacKpbIB KOHeYHOFO TyuKa 
CTABJIAeTCA COopMyviow 


4xq cos 0 : Sin (%q cos 9 sin o) 
Five ee ot 2 pag cos 0 (t--eos @) LA COS 0. Sin@). 
ern * sin @ = 
n 
qcos 8 +y,, ¢ cos 8 cosp + y,, , 
| F (8) P, (12) 


qcos 8 —y,, q cos 9 cos g —y,, 
m=1 


x 


An = V@ cos? 6—m*, a Wemoe YHCIO mM ONpememaeTcH U3 HepaBeHcTBa 


cqceos8<in+1.B uacrnoctu, upp O<q<1l dopmyaa (12) 3anncp- 
TCH B Bue 


a 4rqcos0 Sin (7q cos 6 sin 
| Ey f? = SEES S gna cos 6 (2te0s «) Sin (ea cos 0 sing) rest ®) 1 F(6) 2, = (12°) 


Uccaenyem yrioBy!o 3aBHCHMOCTb XapaKTepHCTHKH H3syyeHusA (12) B «rviaB- 
X CeYeCHHAX». 
a) B mockocTH MarHHTHOrO BeKTOpa xOz HuMeemM (9 = 7) 


[Ep =tS—|(o@ enikx sine fy |’. 7 (13) 


CPpaBHeHHtO C OObIUHO HCHOUb3yeMOl POpMyJIOH 3eCb BXOQHT MHOKHTEJIb 
26. 3ameTuM, 4TO Takoe %Ke BbIPAKeHHe WA [HarpaMMbl HallpaBJIeHHOCTH 
TyuaeTcA [IA We B MJOCKOM 9KpaHe, B KOTOPOM Movie (He Majaroulee, 
ICTHHHOe Movie) pacipefemeHo mo 3akony @(x) (cM., HampHMep, (*)). 

6) B muockocTu 3eKTpHueckoro BeKTOpa yOzZ xapakTepHcTuka u3J1yyeHHs 
3aBHCHT OT paciipemeseHHA Mayatolero Moa oO X HM COBMaaer C Xapak- 
MCTHKOMU U3JIyYeHHA HOPMAJIbHO Tajlatoulel BOJIHbI, MOPOOHO UCCseqOBaH- 
mp (7). 

2. Cornacuo A. 3ommephenpay (°), pH NaseHuu MOCKOH NpAMOM BOJIHBI 
OecKOHeYHY!0 y3Ky10 Web B OCCKOHCYHO TOHKOM MeTAJIJIMYeCKOM 9Kpate, 
1 HONApH3alNu Mayatowel Bonner E||Oy (cm. puc. 1 5) qua asumytasp- 
[| COCTABJIAIOUeH JIeEKTPHYeCKOFO MOJIA B BOJIHOBOM 30He HMeeM 


; ee h2a2 
E,o= — EV Bei tran (14 EF cos? @) > (14) 
p= ‘ka/4i, y=1,781.... Boipamenne (14) Nomyyeno pa3soxKeHHeM Ho 


ametpy ka, iputemM cpaBHeHve C TOUHDIM pellleHHeM MOKasbIBaeT ero IIpH- 
MMOCTb JIA 3HayveHHH ka < 2. 

Tlogcranaaa (14) B cbopmysy (7) H coxpaHsas WieHbI qo MopayKa (ka)? 
{OUHTeJIbHO, MOMYUMM JIA AudppakuMU Ha Wes KOHeYHOrO NyuKa Bblpa- 
Me 


272 
[ia Bene cos? 0 cos? @ 


ee ve 


Ar? 
[E, ? “+R? 
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B yacTHocTu, B MulockocTH xOz xapakKTepHCTHKa M3JlyyeHHA HMeeT BU 
‘ \ 


2 
4+ 2 cos?6 


a 
ne 4(In yka = 0 ) 


| JEP = ae ( @ (x) eth sin Od] (1 


Takum o6pa3oMm, cTporoe paccmoTpeHHe 3aqauH O AMdppakWHH KOHEU 
ro NyuKa Ha y3KOl MeM B MMOCKOM 9KpaHe MpHBOLUT BimocKkocTH H kK 
paxennio (15‘), ormHuatollemyca oT Mosyuaioujeroca (*) B NpemnouoxKeH 
YTO HCTHHHOe Nose B Ie CoBMafaeT c nagaiouluM nomem O(x); B MOCI 
HeM cylyyae, KaK yKa3bIBaJIOCb BbIIUe, MoJyyaerca BbIpaxkenue TuMAa (13). 


Tlocryu.10 
21 XI 1955 
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Jloxraagn Akagemun Hayk CCCP 
1956. Tom 109, Ni 3 


MATEMATHYECKAA ®H3HKA 


= 


A. C. TOPAHHOB 


AMOOPAKUNA MIOCKOH IJIEKTPOMAPHUTHOH BOJIHDbI 
HA TIPOBOAALLEM LHJIMH PE 


(ITpedcmasaeno axademuxom B. A. Dokom 20 II 1956) 


Paccmorpum judppakunio B IycTOTe MOCKOii 9IeKTPOMAarHHTHO! BOJHE, 
maiollelt Ha OeCKOHEYHO MpoTs>KeHHbIM HJeabHO NpoBoyauMi KpyroBoli 
WMH, pajuyc KOTOpOrO @ BeJIMK TO CpaBHeHH!O C JWIMHOH BowHbI h. Bpe- 
M UHJIMHApHyueckylo CHCTeMy KOOpaHHaT (Ff, 9, Z) TaK, YTOOBI OCb Z coBna- 
Ja C OCbIO IHJIMHApa, KOOpANHAaTy 9 OyJeM OTCUNTHIBATH OT MOJIOKUTEJIb- 
WO HallpaBJIeHHA OCH x, IpHuem —T COT. 

Tipu mupsmom nafenuu u E-nojspu3aluv, Korga BOwHa pacnpocrpaHserca 
OJIb TOJIOKHTeMbHOTO HallpaBJIeHHA OCH X C eHHHYHOH amnsutTyjoit, 
BeEKTOP 9JIEKTPHYeCKOH HaMpAXKeHHOCTH NapasieyIeH OCH 2, cTporoe peltie- 
l€ JIA COCTaBJIAIOWeH MJIOTHOCTH TOKa jz MOXKHO MpeCTaBHTb B Bue 
iTerpasia 0 KOHTypy C, OXBaTbIBaIOWeMy MOJIOKUTebHYIO UaCTb Bellle- 
BeEHHOH OCH KOMIIJIeEKCHOrO MepeMeHHOTLO y: 


ic et 


ie 3 pa 2 H (ka) sin vr v4 | (1) 


e k = 2x/} — BOMHOBOe YHCJIO, C — CKOPOCTb cBeTa, HS — cbyuxuua Xau- 
aa. B cusy HeveTHOCTH NOMHHTerpasbHOH dyHKUMH KOHTyp C MOXKHO 3a- 
HHTb Ha IIPAMY!O, MpOXOMALLy!lo MapaJwiebHO BellecTBeHHOHM ocu. Crenya 
oco6y, H3l0xKeHHOMy B (byHwaMeHTabHOl padote B. A. ®Poxa (1), Bprunc- 
IM MeTOJOM CTallHOHapHoH cpa3bl HHTerpau (1). IIpH srom Oyyem cuntTatTp, 
© Ha rlaBHOM IlyTH HHTerpHpOBaHHA CIpaBewJIMBO acHMMTOTHYeCKoe Mpej- 
apeHue Jle6an qua dyHKunHH XabkesA; Tora Halizem 
Cc 


iz = 5 cos geika COs 


Ilo cBoemy BbIBOJy 9TO pelleHne, COBMafatollee C pellleHveM reoMeTpHue- 
Of ONTHKH, CipaBesHBO JIMUIb WIA TOH YaCTH OCBelleHHOM OONaCcTH, rye 
IMOJHACTCA YCMOBNe MpHMeHHMOCTH acuMNTOTHYeCKOrO IpeyctapsenusA leas, 
TOpoe B pacCMaTpHBaeMOM CyIyyae HMeeT BUA — COSe >> (ka)~", 

Jaa HaxoxwJeHHA pelleHHA B OOaCTH TeHH WM MOJyTeHH MpHMeHHM acHMII- 
THuecKOe TipemcraBsienne cbyHkuHH XankedA, MpuBeyeHHOe B pacote (’), 
ryja owy4HM 


p co | 4n+1 CoO ip (4241 ne) 
ie= —tat| Die ; 


n=0 i 


f(Zente)}- (2) 


Iipu H-nomapusaynu, Korga BeKTOP MarHHTHOM HalpsAxKeHNOCTH Ma/{alo- 
ff BOJHbI MapadmesweH OCH Z H BOJHAa pacMpocTpanAeTcA BYOMb MO/OAH- 
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T@IbHOrO HalpaBJeHiA OCH X, AVIA COCTABJAIONICH Jo TAKUM *Ke Tyre) 
HaxOJHM 


ang Cae n—e) 


; os \ 4n+1 e 
icg= = = » é na +) 2 (Sn41) + >; e 2 (Eon+e) | - 
n=0 n== a 
"Is 4n +1 " 4n +1 
re M = (¥) > Sn =M a Ti @) » Sante = M ( 5) us 


== Ob 
Pynkunn f(é), g(é) serKo TaSynupyiorca (cp. (?)), HX MOXHO Tpefe 
BHTb B BHJe KOHTYPHbIX HHTerpaJOB: 


é 4 eit een 4 elSt 
j@=-\ aa, e@=-\Soa, 


ae 


rye I’. —xKontyp, Mayu no npamMo arct =°?/,;% OT OeCKOHeYHOCTM K Hyd 
H M10 BeWeCTBeEHHOM OCH OT HYJIA JO O€CKOHEUHOCTH, WM, = u -++ iv — PyHK) 
Diipu. Oynkuuu f (é), g(é) yOurwator NO aOcOMWOTHOH BeMMUHHE Ip BOsp 
cTaHHH € MOHOTOHHO, MosTomy B (2), (3) ruaBHy!o pOJlb wrpalwoT wie 
C OTPHWaTeJbHBIMH HM MaJIbIMV MOJIOXKUTCbHBIMH apryMeHTaMH. IlepBbie wwe 
(1 = 0) BO BTOpbIX CYMMAaX BbIpamkeHHu (2), (3) C MHOKUTeMAMH f (&), Z 
ABJIAIOTCH TJIABHbIMH. OHH JalOT TOK, HemMocpeCTBeHHO BO3Oy2KaeMbIi 
TOBEPXHOCTH WHMHApa Malate BOJHOM, OCTaJIbHbIe YWIeHbI B Oe 
CyMMax IpefCTaBJIsioT TOKH, 3aTeKalollve C OCBeUIeHHOH  CTOPOE 
yepe3 rpaHullbl CBeTa H TeHH 9=-++7/2 B TeHeBylO OOJIaCcTb. Pu3HueCKH 
CMBICJI TOKAa, KOTOPbIN IpeCTaBJIAeTCA KaKHM-HHOyJb WIeHOM B (2), (3), Jer 
ONpesesAeTCA MO SKCIOHECHWHAaJIbHOMY MHOXKHTeIO (pH 8TOM cyeyyeT cuH 
TaTb, YTO 38aTeKaHve TOKa HayHHaeTcA OT TpaHuy 9 =-+7/2). Moxuo me 
KasaTb, 4TO pelleHve (2), (3) MlaBHO CMbIKaeTCaA C pelieHHeM reoMeTpHYeCcKG 
ONTHKH N1pH ¢=]+x/2. POpMysJb, BbIBeMeHHbIe JIA TOKAa Ha MOBepXHOCT 
UHJHHEpa, YTOUHAIOT COpMyVJIbI, MOJyYeHHble Id JUOObIX BbIMYKJIbIX TE 
B. A. Moxom B pa6c Tax (?,%). 

Hatinem qudpparupopanHoe Nose B BOMHOBOH 30He Jia TouKH (fF, ¢, O} 
npyyem O<¢<x. Boruncaaa KBaqpaTypaMu cocTaBasionlyio yuddpparnpo 
BaHHoro noma E,, Halijjem 


5 i(kr— =) 
E,=\M 7m (01 + 8), 


rye 


p= {stele eco te-0)] (mt [2 — ye ])ae. } 


_Borancsienue MHTerpaOB o),2 NPOBOMHMM YTOUHEHHbIM MeTOROM cTalvoHaf 
HOK (pasbl, Mp KOTOPOM MejWIeHHO MeHsONaica cbyHKUMA He BbIHOCHTE 
3a 3Hak MHTerpayia. Tak Kak MNOMMHTerpambHaa (byHKUHA avamuTMueckas 
qeopMupyem llyTh HHTerpHpoBaHHA TaK, YOObI rmaByple yuacTKH CocTaBJAd 
C BeHIeECTBEHHOH OCbIO (Ha KOTOPOM MeKAaT TOUKU cTalMoHapHon (asp) yrJ 
7/6. pepctannaa bynxnun f (€), g(é) sepes unterpamsi (4), menasa gate 
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aOK HHTeErPHpOBaHHA UH ePOPMHpyH HyKHbIM OOpa3soM KOHTYp HMHTerpH- 
AHMA, MOJYYHM TpHOmH*KeHHO 
® 


le er 4 fetikae F (4. Mg) + eka ( (27025 °) 7 (M 2r + 4)) as ea Alp 


a2 — — 


‘bh BepxXHue 3HaKu COOTBETCTBYIOT o,, HHXHHE — Gy, 


(Ipencrapum pelleHue B Bue 
# 
ikr 


E, = — M" —e(g, ka); 
kr 


Ja (byHKWMIO HalpaBsenHoctu e(9, ka) MOXHO 3aNNCcaTb B (popme 


e (9, ka) = VF tei f (Me) -e-Mee f(— Mz) + 
che taht (M [ae to g)) cb ele em WM oe — eI) |!) 


JA cayyad H-noApH3alHH anayiOrHunbIM IWyTe€M HaXOMWM aCHMIMTOTH- 
coe BbIpawKeHhe Z-COCTAaBJIAIOMeH MarHHTHOH HanpsAxeHHOcTH Auddpparnu- 
aHHOro MOA 


H,=—M'! 


= — ka), 


| 
| 


h(g, ka) = J/ 2 [eiM7g (My) +e-eg (— Me) + 
+ eika (rt+e)g (M [2x + o]) + eka @r—9)g (M [2n —o]) +. (6) 


KH j (), g (6) ABJIAIOTCA KOHTYPHBIMH HHTerpaaMu: 


ee v’ (t) Ai 
w, (2) 


ets 


? 


ale 


JpbIe MOXKHO 3allHCaTb B BUTTE, y00HOM WIA YHCJIEHHOrO HHTerpHpOBaHiA 


i= Sore ae i v (2) 
es = (V3+i) v (2) Ree € \ A gg ee 
Tis Varo We (t) 0 


@@) = -+! ae = (Vsti) v! DAOTy pa ao pitt a) Ay 
0 0 


w, (t) ™ 


PyHKUMM, OTMYAlOUHeCH OT (7) JHUIb OTCYTCTBHeM MepBbIX CJAraeMbIXx, 
nefqOBaHbI B padote (*). PyHKuHH f (6) u g (6) JePKO MOryT ObITb mpota- 


UpOBaHbl. 
[lepppie cuaraemple B cbopMyviax (5), -(6) MpemcTaBAIoT BOJIHBI, OOOrHyB- 
. IIHJIMHEpP MO fyre, paBHOH © CO CTOPOHBI rpaHHlbl o = — 7/2, Bropble 


HbI MMeIOT XapaKTep BOJIH, OTPa2KeCHHBIX OT OCBeLCHHOH YacTH WHJIMHpA; 
[bH WICHbl — BOJIHbI, OOOIeAUIMe B MOJOXKHTebHOM HallpaBJIeHHH @ OT 
Hub] 9 = —«/2 pyry (2x-+ 9); YeTBepTble eHbI — BOJHbI, OOOrHyBILHe 
PpaHuibl 9p = «/2 ayry (2x —¢) B OTPHaTebHOM HalipaBseHHH H T. QJ. 
OJNOTHBIe BesHuHHbI f (&), g(&) MpH pocTe MoJOKUTeNbHOrO apryMeHTa 
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yObIBaloT, MOSTOMY OCHOBHOH BKJay] B pellleHHA (5), (6) BHOCAT WJICHBI C OT 
[laTeJIbHBIMH A MAaJIbIMH TOJIOMKUTEIbHBIMA Apr yMeHTaMH — IlepBbIM MW BTOL 
yleHb! B (5) H.(6)x 

Mopmyupt (5), (6) BbIBEeHbI JIA OOaCTH TeHH HM MOJYTeHH; AA TO 
YTOOLI OHH Obl BePpHbI HW JIA OCBeleHHOM OOsaCTH, HX CuJleqyeT MHC 
B BHe (OrpaHHyHBaeMcA TepBbIMH JBYMA YWIeHaMH, Yero BMOJHE OCTATO! 
IPH UMCJICHHBIX pacyeTax): ; | 


ma igka sin = A : 
e(¢, ka) = eee (Mg) te eB (—2Msin )| 


h(o, ka) = ve [etter g (Me) + se G (- 2M sin +] j 


STH WHTeploJIALHOHHE 
(pOpMyJIbI XOPOLUO CMbIKak 
aCHMITOTHYeCKHe (opMys 
(5), (6) ¢ opmMysiamu re 
MeTpHuecKOH ONTHKH, Um 
YHOOHO MOJIb3OBaTbcA fm 
BCeX ©, 3a HCKJIOUeH 
ja TOH HeOOJbIIOH OOacTH, PI 
Meo<.0,2, Torga cueR 
MOJIb30BaTbcA (5), (6). 

Ha puce. | B xkauect 
WJJNOCTpaluH rpHBexek 
rpapuku |e (9, 8) | u|h(e,1 
NOYYeHHble NO aCHMITOR 
yecKHM (opMyviam (ry. 

@  THp) H NO crporuMm opi 
20.8 mam (cimoulHad JHHH 
© JIna [e(9, 8)| neOonpitt 
pacxomxyeHve HaOmomaety 

B OOmacTH 45°<o< 16f 

5 B OCTAJIbHBIX OOJIACTAX Kp 


XKEHHBIX (OpMyJ co CTP 
pleg,8)! M 
ee 4uTo mpH ka>5 novwyyad 
CA YOBJETBOPHTebHOe C 
ruiacne, Obicrpo y.1yuulal 
ujeecd pH BOspacTaHHu # 

05 3TO OObACHAeTCH TeM, © 
BCe aCHMITOoTHYeCKHe Oo 
Deon MYJIbI BbIBeJ[eHbI B pes 

JIOKeHHH, uTO M — yned 

OoubI0e. | 

Iloubsyiocb CulyuaeM BbIPasHTb Omarogapnoctp JI. A. Batiuuireuy é 
PYKOBORCTBO padoTon. ' ‘4 


Tloctynuno0 
12.1 1956q 


LWMUTHPOBAHHAG JIATEPATYPA 


*B. A. Pox, [ubppaxuna paguorony BoKpyr 3emnofi nopepxnoctu, M.—Jl.. 1 
*B. A. Pox, DKITO, 15, 12, 693 (1945). °B. A. Dox, yan bus. HayK, 43, 4, 08 


orkaage Anagemun nayx CCCP 
1956. Tom 109, N: 3 


PHSHKA 


A. M. BOHY-BPYEBHY 


\CIIEPHMEHTAJIBHAA TPOBEPKA HE3ABHCHMOCTH CKOPOCTH 
CBETA OT CKOPOCTH JIBAX)KEHHS HCTOUHHKA H3JIY4UEHHS 
OTHOCHTEJIBHO HABJIFOJATEJIS 


(II pedcmasaexo akademuxom A. A. Jle6edesum 15 II 1£56) 


1. IlonoxeHne 0 He3aBHCHMOCTH CKOpOCTH CBeTa B CBOGOJHOM IpoctTpaHcTBe 
| ABYOKCHHA HCTOUHHKA H3JIYYeHHA OTHOCHTebHO HaOmOfaTeA CoBMayaer 
MpeAcTaBeHveM O pacMpocTpaHeHHM CBeTa B HeMOBHAXHOM 3:Ppupe, H ero 
PaCOBaHHe C MPHHUAMOM OTHOCHTEJIbHOCTH JBHXKCHHA MpescTaBser coooli 
pO cMeluvaIbHOH TeOpHH OTHOCHTebHOCTH DiitH- 
eHHa. AmbTepHaTHBHOe MpeqnomomeHHe, YTOCKO- g§ | > Z aii, 
CTb cBeTa OnpefeseTCA KaK BeKTOpHad cymMmMa *—~ /+————— 
OpOcTH HCTOYHHKA OTHOCHTeJIbHO HaOso,aTesa u A 8 
(OpocTH cBeTa OT HeMOJBHXKHOTO HCTOUHHKA, OBI- 

) TOJIOXKeHO B OCHOB OanucTHuecKoli Teopuu Puc. 1. Cxema onpira. S— 
a Md iy ABH2KYULHHCH HCTOUHHK H3- 
~*) u Ap.). JIy4eHHA 

| KomcTok BnepBble yKa3asI Ha TO, ITO 3ABHCHMOCTb 

(OpOcTH CBeTa OT JBH2XKCHHA HCTOUHHKAa JOJMKHA HeEMOCPeACTBEHHO MpOABUTbCA 
-HEKOTOPHIX 3aKOHAX JIBH2KCHHA JBOMHBIX 3Be3] (°). PaccmorpeB 3TOT BOMpOc 
iMuecTBeHHO, Je-CuTTep pues K BLIBOJY O H€E3aBHCHMOCTH CKOPOCTH cBeTa 
> CKOpocTH JBHKeHHA UcTOUHHKa (°). Ota padoTa BbIsBaa, OMKMBJICHHY!O 
yemuky (7°), KoTOpas Obiuia BOSOOHOBJIeHAa Gouee, uem yepes 10 ser (1°). 
akoHen, B 1953 r. OblO NOKa3aHO, YTO MPH MpeNoMORKeHHAX O METPHKe 
TPOHOMHYeCKOrO § TpocTpaHcTBa (KOTOpbI€, BIpO“eM, HyKaloTca B 
Pbe3HOM OOOCHOBAHHH) OOpadoTKa HaOJIOJCHHH ABOHHbIX 3Be3] HE NPHBOAUT 
OnpeeJIeHHbIM pesysibTatam (14). MoxwkHO nosaraTb, YTO NOCTAHOBKAa Hafe*KHOrO 
JAMOPO OMIbITA, MOKA3bIBaIOMLerO, YTO CKOPOCTb CBeTa H€ 3aBHCHT OT CKOpOCcTH 
SMOKEHHA MCTOUHHKA, HMeeT CMBICJI BCJIeACTBHeE (byHaMeHTaJbHOrO 3HayeHHA 
oro MOO*KeHHA. 

STO KaxkKeTCH TeM OOJIee XKEeIATeJIbHbIM, YTO JO HacTOAMMero BpPeMeHH 
AIOTCA TOMbITKH OOXOMUT TEOPHIO OTHOCHTeMbHOCTH axe TaM, ryje Heoo- 
IMMOCTb e€ TIpHBseveHHA o“eBuyHa. Tax, AfiBc, koTopomy B 1938 r. yja- 
cb HaOMOLaTh NpescKasanHblli OinwirelivoM monepeyHbIi sdpekT Aonmte- 
|, IbITaeTCA TPaKTOBaTb 9TO ABJICHHe Ha OCHOBAaHHH O9MHIUITeEHHOBCKHX 
eycTaBseHHH (1°). . 

2. Cxema IIpsMmoro ombita, MocTaBIeHHOro HaMH NO MpesmorxKennio C. MH. Ba- 
OBa, ACHa H3 puc. |. OnbiT 3aKouaeTCA B CPaBHeCHHH BpeMeH IIpOXOMACHHA 
eTOM (pUKCHpOBaHHOrO paccTosHus L Ip AByX 3HaveHUNAX CKOPOCTH ABHKEHHA 
TOUHMKa H3yyeHHA. OcymlecTBsIeHve TakKOro OMbITa IpH BceH ero BUAMMOU 
OcTOTe BCTpeUaeT CTOb 3HAYHTeEIbHbIC TPyAHOCTH, ITO AO HacTOAMLerO Bpe- 
HH He ObIIO CeNaHO MOMbITKM ero MOCTaBHTb. 

Jit U3MepeHus pasHOCTH BpeMeH MpoxomeHusA M0 Oase L cBeTa MpH ABYX 
aYeHHAX CKOPOCTH J[BHXKCHHA HCTOUHHKA H3JyYeHHA MbI BOCIOJb3OBaJINCb 
30BbIM METOJOM H3MepeHHA MaJIbIX IPOM@xXYTKOB BpeMeHH. JLo HallpaBJeHHA 
6a3y CBeT MOjlyupoOBasCA TIO HHTeHCHBHOCTH Cc YacToTOH F = 12 Mra up“ 
MOULM AuddppakUHOHHOTO MOJyATOPA CO CTOAYMMU YJIbTPaSBYKOBbIMH BOJIHa- 
B KHAKOCTH (puc. 2 A). TlepponayanbHo MpHMeHAMICH MOysATOp C OAHHM 
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uanyuennem (1%), a garem MogymaTop KoucTpyKuuH TO. B. Ilomopa ¢ ABymg 
W3yUaTeNAMH YJIbTpasBYKOBbIX KOeOanui (*%), Dasa MOfyAAWHH B TOY 
B (puc. 1) sana3qbigaeT OTHOCHTeIbHO (hasbl MOJYJAUMH CBeTa, BbIMEeMUE) 
¥3 MOJYIATOpa, Ha BEMHUMHY, MpOMOPUMOHAJIbHYy!O BPeMeHH PaciipocTpaHeHnngl 
curHasa 10 6a3e L. Ilostomy U3MeHeHHe CKOPOCTH HCTOUHHKA U3JIYYCHHA B Hi 
npapnenun AB na pemuynHy v MpuBeyeT M0 OamMCTHYeCKON TEOPHU K CBU 
(pasbl MOAysIAWHH B TOUKe B Ha BeMYIMHY 


Pega olf 68) 
Ag6 = cat (F) 


rye \} — WIMHa BOJHbI MO_yaaunu cBeTa. CormacHo xe peJATHBUCTCKOM Teopy 


Ag = 0. (2 

TloqBwKHbIMH HCTOUHHKaMM uayueHHA, Kak yKa3a1 IT. C. Jlanqcoepr 
MOLYT CJIY2KHTb Kpan Coma. OQKBATOPHabHaA CKOPOCTb BpalleHHA MOceAHe 
XOPOIIO H3BeECTHA H3 HaGJIONeCHUH JOMepOBCKOFO CMELNCHHA CIeKTPaJIbHbIX JIMA 
u paBHa 1|,95+-0,01Km/cex (18). OueHHBad TOUHOCTh MpOeKTHPOBaHUA Us0Ope 
X%KCHHA Kpand CoHWa Ha BXOJHYIO Web HaleroO MOJYATOpa, MbI 3aKJIOUMIE 
YTO MOCIeAOBATebHOe HCMOMb3OBAHHE B OMbITe CBeTa OT MpaBoro H JIeBOF 
9KBATOPHaJIbHbIX KpaeB CosHWa IKBUBAJICHTHO H3MCHEHHIO CKOPOCTH ABH XKeHH 
HCTOUHHKAa H3yUeHHA He MeHee, 4eM Ha 3,0 KM/ceK. 
nua 6a3p L Opiia BbIOpaHa paBHol 2000 m (ycTaHoBKa OblJla COOpy Ke 

Ha Tepputopuw TAO AH CCCP B Ilymkose). IIpu stom, kak 9TO cieqyeT H 
BbIpaKeHua (1), Ags = 25’, w 
COOTBETCTBYe€T pa3sHHe BO Bpe 
MeHaX TIpOxoxKeHuA Oa3bi cBe 
TOM OT pa3HbIX IKBATOPHAJIbHBD 
KpaeB Comuna Atgs= 75-10 ce 
Ana O6HapyxXKeHHA CTOIb Mé 
JIbIX CABHTOB (a3bl B ONbITe Obl 
HCNONb3SOBaHa (hasoMeTpHyecKa! 
yacTb (pJlyOpoMeTpa BbICOKOH pas 
6 peuaromehH cup (19,?°). B caso 

5 MeTpe IIPHHATHI MepbI Ia ycTpa= 
HeHHA CieuMpuyeCcKHX MNorpellr 

Puc. 2. Cxema ycranosok B Havane u Konye Gasp. HOCTeH (basoBbIx u3sMepeHHit, UC 
7“ 2— 3epKana wenoctata, 3 — Bxoquad uletb #TOYHAKM KOTOPBIX ObIJIH BbIABJICH 


Mofyatopa, 4 — KioseTa co CTOAYHMH YwJIbTpa- Bp pesybTaTe IIpeABapuTebHOrO 


3BYKOBBIMH BONHaMH, 5 — reHepaTop, MuTalollul cneuMambHoro ucceqoBanna 7 
u3slyyaTesib yJibTpasByKa, 6 — oTodseKTPOHHBI z 


YMHOKHTeIb, 7 — tasoMeTpHyecKoe ycTpolicTBo Ha ofMH M3 BXOJOB (pasomeTpa 
NOaBaJIOCb HallpAexKeHHe, CHATOS 


¢ Harpy3KH POTOSIEKTPOHHOTLO YM= 
HOMUTEMA, Ha POTOKATOA KOTOPOrO MafaeT CBeT, NpomeAuM 10 6ase (puc. 2 B)y 
OnopHbIM CHrHasOM ClyxKusa BTOpad LrapMOHMKa HanpsKeHHA, NOLBOAMMOTO 
K OMNTHYECKOMY MOyATOpy. 
B sKcMepuMeHTabHOH ycTaHOBKe Ob HCMOMb3OBaHbI 3epKana (3epKas0 
B WemOcTaTe H BOSBpaTHOe 3epKasO Ha 6a3e). JlonycTHMocTb HX MpHMeHeHHs 
B ONMCbIBAaeMOM OIIbITe TpeOyeT CleWHaIbHOrO OOOCHOBaHHA, TAK Kak MocmesO- 
BaTeIM OaMMCTHYECKUX TeEOpuli UPUepRKUBAIMCb BSPALOB, YTO IPH OTPaxkeHull 
CKOPOCTb CBeTa, H3J1ydaeMOro TOJBHKHbIM HCTOUHHKOM, MOKeT H3MeHUTbCA 
(“*). Takoe o60cHoBaHHe JaeT aHaJIN3 HHTepdepeHMOHHOrO OMbITa TouMmeHa ¢ 
Conuyem (°,4) u pesympTaToB HaOoxeHni cKkopoctu Bpamenua Conuna mpy 
MNOMOMM CneKTporpada c AudppakuMOHHON peweTKO HM Wenocrata, coyepxKa- 
mero 3epKasa. . 
3. Usmepenna sakmouanuch B HaOsIo,eHHM M3MeHeHHA oTCYeTa mpHOopa 
Ha BbIXOWe (asomMeTpa pH HanpaBNeHuN Ha 6a3y cBeTa CHayana oT OMHOFO, 
a 3aT€M OT BTOPOrO SKBaTOPHaIbHOrO KpaeB ComHla, JIA vero H3MeHANCE 
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PORKCHHA SepKa WerocraTta. Opventauua skBaTopa Connla Jia jlaHHoro 
MenHH JHA YCTaHaBJIMBalach Mpe{BapHTebHbIMH HaGOeCHHAMH. 

aK OblIO OOHApyxXeHO, MpoxoxeHHe cBeTa 10 6a3e B 2000 M COMP OBOK- 
(CH SHAYHTCIbHbIMH O€CHOpAAOYHBIMH KONeOaHHAMH OTCYeTA BbIXOMHOPO IIpH- 
4 IPH H€M3MCHHOM NOJOKeHHU 3epKay WeocTata. [lopuyuMomy, OHH CBA- 
al C TCMJIOBBIMH CBHJISMH B aTMOc(epe, a TakKxKe C KOeOaHHAMH 3epKaJl 
A3IMINAMH B (*asaX MOJYJIAWHH B pasHbIX yuacTKax CeyeHHA cBeTOBOrO 
Ka (*°), Tlosromy quia momyyennsa onpeyemenHoro pe3ybTaTa OMbITa ObII0. 
1aHo cppiiue 1700 usmepennit pasHocteli (has pH Mepexoge oT OfHOrO kpaa 
Hija K {pyromy. Jaa Toro uroGpl H36exKATb CHCTeEMATHYECKHX MOrpemmocreit, 
wepeAHO H3MepxnCb 3HaveHuA Ap np Mepexoye OT WeBOrO SKBATOPHAMbHOrO 
a COJIHIa K IpaBomy, a 3aTeM np OOpaTHom nepexoge. Ha puc. 3 mpHBeyena 
TpamMMa, HJJIIOCTpMpytoulad pacipesenenve 4ica MOMYYeHHBIX OTCYeTOB TO 


4 
0 20 ay a 20 40 (Gen.npul.) 


Puc. 3. J[varpamma paciipexemenua YHCa OTCYeTOBN 110 3HAaveHHAM 

HaOJMOMaeMbIX OTKIOHEHHH Ag BEIXOLHOTO MpHOopa da3zometpa Upu 

TlepexOfle OT MpaBoro K JeBOMY 9KBaTOPHabHbIM KpaaM CoaHa. 
Ilena Qenenua mpu6opa 4,4" ~ 


YeHHAM HaOOMaeMbIX OTKJIOHCHHH MOKa3saHHi BbIXOJHOrO IpH6opa (pa3o- 
pa (OTCYeTHI, COOTBETCTBYIOMNIHe TepexoyaM. OT JeBOro IKBaATOPHasIbHOrO 
iq CoslHia K UpaBOMy, B3ATbI C OOpaTHbIM 3HaKOM). 

CraTucTuyeckad OOpaOoTKa pe3yJIbTaTOB M3MepeHHii MaeT JIA Handonee 
OATHOrO 3HaveHHA H3MepAeMOH BeJIMUHHbI 


inde 
Bes in 


SOR 


 COOTBETCTBYeT HanOoee BEPOATHOMY 3HAYCHHIO Ppa3HOCTH BPeMeH IIpOXOx*K- 
ua cpeTa m0 6ase A/,= 1,4-10°1 cex. 

Jjanee ua cpeqHekBaypaTuynoro oTKnoHeHHaA Ag oT HalijeHHoro Han6ovlee 
OATHOTO 3HayveHHA HMeeM 


wey! unhg? _ WV 
cae, =m V ay gs = 4154 


COOTBeTCTBEHHO, saz, = 5,1- 1071? cex. 

JlerkO BUJeTb, ITO HalJeHHaA BeNMUMHA YAOBJETBOPACT MOMOMREHHIO PedA- 
3HCTCKOM TeOPpHH, a pe3YJbTAT, NpeAcKasbIBAaeMbI OaMUCTHYeCKOH Teopuel, 
MT JlamekO 3a mpeyelamu norpemmmoctH u3MepeHHi. TakuM o0pa3om, 
2pBble (HACKOJIbKO HaM H3BeCTHO) OCYH[eCTBJIeHHbIM IpAMOM OMbIT M0 cpaB- 
4MIO CKOPOCTeli cBeTa OT HCTOUHHKOB H3JIyYeHHA, ABWAKYUIMXCA C pasHbIMH 
OPpOCTAMH OTHOCHTeEbHO HaOsOMaTeIA, ABJACTCH HENOCPEACTBEHHBIM TOj\- 
3pXKJeHHeEM BTOPOrO MOcTyJaTa CMeUHaIbHOM TeOPHH OTHOCHTEJIbHOCTH. 

B nposeyenuu onncannoro onpita 6obuio0e yuacTue npuHam B. V1. IWupo- 
Bu B. A. Monuanos, KoToppim 4 mpuHonry cBow OuarogqapHocts. Ilonb3sylocb 
KOKE CILYUAEM BbIPASHTb OAPOMaPHOCTh WI.-KOpp. AH CCCP A. A. Muxanaso- 
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By, npod. B. A. Kpaty u npod. O. A. MeJIbHHKOBY, 3a COJeHCTBHE B HOCTAHOE 
onbita Ha TeppHTopun TnapHol acTpoHomMMyecKOH OOcepBaTopuu AH G@ 
u IO. B. Honosy 3a cooomjeHue O CKOHCTPpYHpOBaHHOM HM ONTHYECKOM MO], 
Tope. ' 
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’ PHZBHKA 


JI. K. 3APEMBO, B. A. KPACHJIbHHKOB u B. B. LIKJIOBCKAA-KOPJIM 


HCKA)KEHHH ®OPMbI YJIBTPASBYKOBOH BOJIHbI KOHEYHO 
AMILJIATY bl B SKAAKOCTAX 


(IT pedcmasaexno axademuxom M. A. Jleonmosuuem 2 III 1956) 


1. Hexoroppie HemHHelinbie appeKTH! B XUAKOCTAX — KaBHTaluA, akycTu- 
Ke TeYeHHA, PaWalHOHHOe JaBseHHe — JOBOMbHO XOpOUIO UCcCeqOBaHbl. 
TOcNeqHee BPCEMH NOABHJIOCb HECKOJIbKO paOOT MO HOBbIM HeJIMHeMHbIM aky- 
(WECKHM SpekTaM B *KuAKOcTAX. B padote I. JI. Muxattinosa (*) 6pi0 ocy- 
CTBJICHO KCMEIICHHe» JBYX YJIbTPpaSBYKOBbIX BOJIH, B pe38ybTaTe KOTOpOrO 
JMOaOCb BOSHHKHOBEHHE CYMMapHOH HM pa3sHoOcTHOH uacToT. B_ pa6ore 
Kea H Yosueca (?) Oblwio0 cemaHO MpeMoMORKeHHe O BO3MO2%KHOCTH YBeJIH- 
MMA MOPOWeHHA, HaOmOaemoro TpH yBeJMYeHHH HHTCHCHBHOCTH YuJIbTpa- 
7Ka, 3a C¥eT HeEHHeEHHOCTH ypaBHeHHA JBHOKeHHA MW COOTHOWeHHA MeXK]LY 
OTHOCTbIO H JaBJICHHeM RB BOJIHE KOHEYHOH aMIMJIHTYbl HW CBA3aHHOFO C ITHM 
3HHKHOBeHHA rapMouHkK. A. T. Topenuk vu B. A. 3zepes (°) Ha6moganu ammuan- 
JHY10 Ui (:asoBy1O MOAYAALMIO YIbTpasByKa 3BYKOM B Bose. 

Tlockompxy BOSHHKHOBeHHe YTapMOHHK onpeyemieT B HeEKOTOPOH Mepe 
QIMYeHHe KOSPPHUHeHTAa MOrOMICHHA BOJIHbI KOHCYHOM aMIMIIHTYAbI B KU]- 
CTH HU, HaCKOJIbKO HaM H3BeCTHO, B KUAKOCTAX TapMOHHKH He’ HaGwoasucn, 
e€CTaBIANOCb HHTePeCHbIM HemocpecTBeHHOe HX HaOsIOeHHe. ITO coodule- 
€ TOCBAINeHO BOMpOcy SKCMepHMeHTaJIbHOrO HCCIeAOBAHHA MOBeeHHA rap- 
HHUK B BOJIHE KOHe€YHOH aMIVIHTYAbI, paciipoctpansiomlelca B 2KHAKOCTH. 
2. U3smepeHua aMmsIuTy BTOpOH H TpeTbel rapMOHHK IpOBOAHJIMCb B BOJO- 
OBOJHOH BOe H AaMIIUTYAbI BTOPOM rapMOHHKH—B TpaHccopMaTOpHOM Mac- 
*  KauecTBeHHble HaOJIOJeHHA BTOPOH TrapMOHHKH ObIWIH CleaHbl B MeTH- 
BOM CIHpTe H ruMiepnue. )KuAKOCTH MOMeL{aIHCb B MWI€KCHracoBOh BaHHe 
< 10 x 1l cM, 3armyuieHHOH B KOHUe COeM CTeKJIAHHOM BaTbI TOMMMHOK 
°M; OOKOBbIe€ CTCEHKH HW HO BaHHbI ObIIM 3aTAHYTHI JWHMCTaMH OesIOH BakyyMHOHM 
3uHbI. M3nyyaTeemM cyxKusa Kpyriad KBaplleBad TaCTHHKa C BOSJYyIHOH 
JLVIIKOH Ha HepaOoueli cTOpOHe; MaMeTp MWWacTHHKH 2,5 cM; AMamMeTp cepeo- 
HOrO MOKPbITHA, HaHeceHHOrO HcHapeHHeM B Bakyyme, 2,3 cM. Ksaptt Obl 
WLYKTHUBHO CBA3aH C BbIXOJHbIM KOHTYpOM TreHepaTopa, HMMEIOIerO BbICOKO- 
CTOTHY!O MOWHOcTb 350 BT. IInacTHHka BO36yxKalacb Ha OCHOBHOH YacToTe 
) Mru. Uacrora reHepatopa cTaOuHu3HpoBasacb KBapleBbIM CTaOHJIM3aTOpOM 
3ajjaiouleM KacKkaye. B KayecTBe IPHEMHUKOB YJIbTPpasByKa Ha OCHOBHOH YacTO- 
WM WaCTOTaX FapMOHHK HCHONb3OBaJIHCb PC3OHAHCHbIe KBapIeBble MaCTHHbl 
1,5; 3,0; 14,5 Mr c quamerpom cepe6penusa 3,7 cm. Hampsxxenne c mpH- 
HHKOB YCHJIMBasIOCb COOTBETCTBYIOW[MMH pe30HAHCHbIMH  YCHJIMTeIAMH. 
IOCHI IIPOMycKaHHA YCHIMTeNeH He MpeBbliamH --50 Kr; KOopPHUMeHTHI 
WeHHA Ja ycurutena na 1,5 Mru —20; 41a 3,0 Mry — 50; qua 4,5 Mr — 
0; ycuuTeIM Ip U3MepeHNAX paboTaIH B WHHeHHOM pexkume. Hanps2Kenne 
BbIXONa YCHJIMTeEIA MOaBasocb Ha OCHMINOrpad HM KaTOAHbIM BOMbTMETP. 
KsaptlleBble 1acTHHKH C OCHOBHBIMH YaCTOTaMH, PaBHbIMH YacTOTAaM TapMO- 


* TIpeqcTaBdeTCA BOSMOXKHbIM TaK2Ke H3MepeHHe [apMOHHK C 6oee BbICOKHMH HOMes 
MH, 
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HHK, «HEMPO3payHb!» Id BOJHbI OCHOBHOM YACTOTI, YTO MPHBOAMO K OCOpasy 
BaHulo cTosyel BOgHbI. OOpasoBpaHne CHCTeMbI OTpaxKeHHBIX OT MPHEMHy 
M H3slydaTeA BOJIH OCHOBHOM YaCTOTbI HCKJNOYACT BOSMOXKHOCTH OMNPEACek 
3aBHCHMOCTH AMIJIHTY bl rapMOHHKH OT MYTH, MpOHJeHHOrO BOJHOH. 
Ja ycTpaveHuA CTOAYHX BOMH HCMOMb3OBaNOCb [Ba MeTOMa. a) Mex 
W31yYaTeseM MW TpH€MHHKOM TOMellaJICA AKYCTHYCCKMM PUAbTP, «MpO3Pa4HE 
B HEKOTOPOH Mepe JWId H3MepHeMOH UWaCTOTbI HW OTParKaloulMH NO HeEKOTOp 
YIJIOM BOJIHBI [pyrux yacror. J. THX Wee MpHMeHAACh MeHaxt TJlaCTHHR 
TOMMMHOK 0,45 MM H pasMepoM 9 X 9 cM, yCcTaHaBJIMBaeMad B yJIbTPa3sByKOBO 
Myuke MO yrioM, Mp KOTOPOM HaOwWfalacb MAKCHMaJIbHaA «pO3spayHoe’ 


Puce. 4 


Puc: 1, 3aBHcHMOCTb aMMINTYAbI AKYCTHYeCKOFO LaBJIeHHA BTOPOM TapMOHHKH OT PaccTOsH 
Ao usnyuatena. /—3 — B Boge: 1 —V = 500 B (Ji) = 0,5 Bt/cm?, py) = 1,25 arm); 2—} 
=1 KB (/yo= 2 BT/cm?, pig = 2,45 arm); S—V = 2 xB (J) = 7,8 BI/cM”, Pip = 4,9 atm); 4 
TpancopmatopHom Macse, V = 2 KB (Jj) = 7,8 Bt/cM?, pyo4,9 atM.). a —u3MepeHHa C 
TPOM-IllacTHHOH; 6 — u3MepeHHA C NpHeMHHKOM, 3aTAHYTbIM pesSHHOH 


Puc, 2. 3aBucuMocTb aMMMHTYAbI AKYCTHYeCKOFO JaBeHHA TpeTbell TapMOHHKH B BOLE OT Pe 
CTOAHHA Jo u3myuatena: 1 —V = 500 Bj 2—V = 1 xB; 3 —V = 2 xB 


MO WaBJIeHHIo [WIA H3MepseMOH rapMOHHKH. CucTema akyCTH¥eCKHH (PusbTpP 
peSOHaHCHbIM NIpHeEMHHK — Pe3OHaHCHbI YCHHTeIb UpeAcTaBAsa coOon cme 
TPaJIbHbIM aHaH3aTOp Ha (pPHKCHPOBaHHble JIMHHH «aKYCTHYeCKOrO cMeKTpa 
Hismepenun mpoBogquaucb Up (buKCHpOBaHHbIX MOMOMKeHHAX U3ZNTyUATeIA 
NpHemMunka, NepesBuravica PusIbTp. AMIJIMTY a rapMOHHK B MeCTE pacrosO*KeHy 
(PHJIbTpa ONpefesAach WyTeM NepecueTa 3HayYeHHH, NOMYYeHHbIX Ha IpHeMHAKe 
IIpH nepecuere HCHONb30BaIHCb 3HaYeHHA KOSpPPpuUMeHTa NMOrOMeHHA JM 
BOJIHbI MAJIOH AMIWIMTYAbl, TAK KAaK MAKCHMaJIbHaxd HHTCHCHBHOCTb rapMOHHKl 
3a (PHJIbTpOM He IIpeBblilasa ecATbIxX ome BT/cM?. 6) Bo Bropom meToR 
MIpH€MHHK 3aTArMBaJICA MHMCTOM OeNOH BaKYMHOH pe3HHbl. OTO xoTA vu pH 
BOJMIO K YMECHbINCHHIO YYBCTBHTEJIbHOCTH TpHeMHHKa, OMHaKO cynlecTBeHH 
YMeHbINaO OTparxkeHHylO BOwHYy. PesynbTaTbl u3MepeHHii TeM UH pyrMl 
METOJOM YOBJICETBOPHTeIbHO COBIMAaaror. 

CiefyeT OTMeETHTb, UTO IPH H3MepeHHAX OCOGCe BHUMAHHe yJeMANOCh CTPO 
TOM MapaJWIeIbHOCTH MIpHeMHUKa (PpOHTY ybTpasByKOBO BOMHbI. Kpome Tore 
Mp H3MepeHHAX B BOJe 3HaYHTeIbHOe BJIMAHWe Ha aMIVINTyLY MpHHHMaemor 
CHrHala OKa3bIBaJIM MY3bIPbKM BO3AyXa, BbIAeIAIONNMeCA B Mpoecce padorTk 
Ha NOBepXHOCTH MpHeMHHKa, (:uJIbTpa, W3NyyaTeNmA WM Ha OOKOBbIX CTeHKa: 
BaHHbl. B mpomecce paOorTbl NySbIPbKH CHCTeMaTHYeCKH yaa. ' 

SaBHCHMOCTb aMIVINTY bl BTOPOM TapMOHHKM Mp pasMUHbIX HanpsAxKeHHM 
Ha KBapue V oT paccToxHuA AO H31yYaTeIA B BONE H TpanctbopMaTopHOM Macll 
mpuBeyenbl Ha puc. 1. Ha puc. 2 noKasaHa 3aBMCHMOCTb TpeTbeit rapMOHMKI 
oT paccTonnua” B Boge. Ilo ocu OpyquHaT Ha puc. 1 uw 2 ornoxKeHbI noKa3aHl 
KaTOAHOrO BOJIbTMeTPa, MPONOPUMOHAIbHbIC AKYCTHYeCKOMY JaBseHHIo. OTHO 
CHTC/IbHad OlMOKa STHX H3MepeHHit He MpeBbuuaeT +-5% MpH Hanps2KeHUM 
Ha KBapye Jo ~1 kB uw +10% Ansa Oonee BbICOKUX HanpsAxKeHH. 

AOcoJOTHbIe H3MepeHUs HHTCHCMBHOCTel rapMOHHK MpoBosumuch B BOM 
PaMOMeTPOM IIPH Hallps2xKeHHA Ha KBapue 2 KB (HHTCHCHBHOCTb BOIH3H KBapih 
Ii) = 7,8 Bt/cm*) c ucnOmb3OBaHHeM MefHOrO *uETpa-actuuku. MuTexcus 
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TH TapMOHHK OKa3asINCb PaBHbIMH: Ha paccTomHuH 40 cmMoT u3nyyaTenA 
=3 Br/cem’, /, = 0,33 Bt/cm’, J, = 0,19 Br/cm®; ua pagcTtosHHH 20 cm 
= 9 sBt/cm’, Jz = 0,30 Br/cm?, Js = 0,19 sBr/cm?. IIpu sTux H3MepeHuax 
TbIBANACh HEMOIHAA «IpOSpayHOCTb» (pubTpa AA H3MepseMOH rapMOHHKH 
€KOTOPOe MpPONyCKaHve (PHAbTPOM BOJIHbI OCHOBHOL YaCTOTHI H Apyroii rap- 
WKH. OTHOCHTebHad OWIMOKA AaOCOJIOTHBIX H3MepeHHii —+-20%. 

B MeTHJIOBOM CIIHpTe H TINWepHHe BTOpad rapMOHHKa HaGwIOJalach TObKO 
[ECTBCHHO, TaK KaK AMIWIMTYJla IIpHHHMaeMOrO CHrHasla XaOTHUeCKH MeHs- 
b, OCOOCHHO IPH HalpsAYeHHH Ha kKBapye ~1 kB Hu BHUUe. [IpuyHHa sTOrO 
BBIACHeHA. 

3. Tlospnenve rapMOHHK B XKHAKOCTH BO3MOX%KHO Kak H3-3a HesMHeliHOcTH 
IBHEHHA JBHKeHHA, TAK H H3-3a HeJIHHEHHOCTH COOTHOII€HHA M@Xy aBwies 
M H IVIOTHOCTbIO IPH aquaOaTHYecKOM Ipouecce. CpaBHHBan Bewlex 3a (2) 
IBHEHHe afHaOaTbl WIA rasa 


P = Po(/0)' = Po + Por (9 — Po)/00 + ¥(¥ — 1) Po(p — 0)” / 266 


Hem WJIA WKATKOCTH 


P = Po + A(e — 00) / Po +.B (9 — 0p)? / 206, 


[XOJHM K BbIBOJY, 4TO pellieHve HeJIMHeHHbIX ypaBHeHHH WIA Pasa B Cay- 
‘TJIOCKOH BOJIHbI KOHEYHOH aMMMJIHTYAbI, paciipocrpaHstoulelica B cpeye 6e3 
€pb, MOryT ObITb HCHOb30BaHbI B MPHMe€HeHHH K XKHJIKOCTH, @CJIM 3aMe- 
by Ha B/A+1. Torga amnantyap Bropo u Tperpeli rapMoHuK OyqyT: 


Pz =(B/A + 2)expio/4p0cg; Ps = 3[(B/ A + 2) ox]? pio / 16 (090). 


HlockombKy wa xuaKocTreh B/A=6—10 (4)*, B TO BpemMa Kak 
: 1,3— 1,6, HemHHeHHOCTh COOTHONICHHA Mey WaBJIGEHHeM H IJIOTHOCTbIO 
<MJIKOCTH HMeeT OOJIblIee OTHOCHTEIbHOe 3HaYeHHe JIA HCKaKeHHA (POpMBI 
HbI B IIpolecce paciipocrpaHeHHA B %XKHAKOCTAX, 4eM B ra3ax. Kak cule- 
T u3 puc. | uw 2, BOMH3H OT H38NyYaTeMA BTOpad TapMOHHKa ~ x; TpeTba 
7; pH x =const qo HalpaxeHHH ~1,5 KB JA BTOpOli rapMOHHKH XO- 
JO BbINOJHACTCH 3aBHCHMOCTh Ppy~V*? ~ pig, UTO KaYeCTBeEHHO corsacyeTcs 
ABHCHMOCTbIO Pz OT P40. 

OjHako MIpHBeeHHBIMA COOTHOIMECHHAMH MOXKHO MOJIb3OBaTbCH TOJIbKO Ha 
OJIbINHX PaCCTOAHHAX OT H3/yWaTeJIA, KOP{a MOXKHO IipeHeOpeyb NoTepAMH 
pruu B pesyJibTaTe orsouleHHA. B cpeye C WHCCHMAaTHBHBIMH TOTepsMH, 
3TO ObIJIO TOKa3aHo B (°,?), BO3SMOXKHA CTaOHIH3alHA LTapMOHHKH B TOM 
yae, KOrga MorsouleHHe KOMMeHCHpyer yBeJIHYeHHe ZHEprHH rapMOHHKH 
cueT 3HeEprHH OCHOBHOH BosIHbI. Ha paccTrosHHAXx, OJIM3KHX K OlpeeJeH- 
ly 9KCIHepHMeHTaJIbHO paccTOAHMIO CTaOMM3alHU, MPHBeeHHbIle COOTHO- 
4HA [alOT CHJIbHO 3aBbIIIICHHbI€ 3HAaYCHHA aMIJIMTY MaBJIeHHA TapMOHHK. 
<OTOPbIe Ka¥eCTBeHHble COOTHOWeHHA JIA Cpefbl C MOTepAMH MOryT ObITb 
YueHbI BBeeHHeM MOFJIOMWeHHA B pelleHHA ypaBHeHUit WIA Cpefbl Oe3 
epb, Kak 9TO Oblio cyesaHo B (°). Torfa paccrosuve cTaOusmH3alHn 1-H 
MOHHKH xX olpeyesnerca us ycnosua: dp, /dx ja = (0. OnpeyesenHoe 


MM OOpasoM paccToAHHe cTaOvM3alMH BTOpOH TapMOHHKM OKasblBaeTcA 
HBIM X_ = 1/,%,, THe o, —KOSPPUUMeHT MorioujeHuA (oO TaBMeHHIO) JIA 
Hbl OCHOBHOM YacTOTHI MaJIOH aMIIHTyAbI (Mpeqnouaranocb, uro KospiPpH- 
HT MOrmomenuA BTOpol TapMOHHKH a, = 4%,). M3 sroro coorHomenHua 
ayer, To: 1) mp Oonee BbICOKHX YaCTOTaX OCHOBHOH BOJHbI paccrosHne 
SuMM3alluH MeHbue; 2) B Gonee BASKHX  KHKOCTAX PaccTOAHHe CTaOHJM- 
UM MeHbIUe, YTO KAYeCTBEHHO MOATBeEPAaeTcA pH CpaBHeHHH U3MepeHHM 


* CneyeT OTMe€THTb, 4TO MpHBexenHbie sHayvenua B/ A spnaloTcA H3O0TepMH4eCCKHMH. 
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B TpaHc(popMaTOpHOM MacsIe MB BoMe; 3) paccToHHHe cCTaOHMMSAIlH He ¢ 


BHCHT OT HHTeHCHRBHOCTH. Bnpoyem, 3HaveHHA pacCTOAHHA cradaanaaal 
, 17,2 
BOWe, HOMYYeHHBIE U3 X_ = 1/,%, C HCMOMb3OBAHHeM %, = 23:10 "y, Ha I 


PANOK MpeBbIMAIOT SKCIePHMeHTAMbHbIe, YTO CBAZAHO C MpeMMOTOKCHHT 
O MloTepe 9HEprHH BOJIHOH OCHOBHOM YaCTOTHI TOJIbKO 3a C4¥eT JMCCHINATHBHI 
nOTepb. IIpu ompemeseHHH 3aBMCHMOCTH Pz = Pz (x) (°) morepH SHeEprHH BO 
Holt OCHOBHOM YacTOTEI! Ha OOpasoBaHwe TapMOHHK He yuNTbIBamucb. Ec. 
BOCIOJIb3OBaTbCA JIA ONpeMeIeHHA paccTOAHHA CTaOMMM3alHH SKCIIepHMe 
Ta JIbHbIM KoappHulHeHTOM MOrJIOWeHHA B BOWe, M3 MpuBeweHHOrO COOTHOIL 


HUA WIA X_ MOXKHO MOMYYNTh 3HayeHHe, MO MopaAyKy BeJIHYHHBI COBIa,aroulk 
C 9KCII€PHMeHTAaJIbHbIM, 

B 3akm104ueHHe OTMETHM, ITO HCKaxKeHHe POPMbI 3BYKOBOH BOJIHbI H CBASA 
Hoe C HHM OOpasoBaHHe rapMOHUK XOPOUIO H3BECTHHI AIA cyyad rasoB. Cyut 
CTBYeT PaCIIpoOcTpaHeHHoOe MHEHHE, YTO AVIA 2XHAKOCTeM IPH CpeHHX HHTCHCH 
HOCTAX YJIbTPpa3sByKa 9TH HCKaxKeHHA H3-3a OOMbIUIOTO 3HAYCHHA BHYTPeHHe 
WaBJICHHA B XKAAKOCTAX JOJMKHbI ObITh KpaliHe MaJIbIMH. OAHaKO, KaK M0Ka 
BalOT IIPOBeJ[eHHble U3MepeHHA, AMIIHTY bl TAPMOHHK YJIbTpa3sBYKOBOH BO 
cpequeli HHT€HCHBHOCTH BeCbMa 3HAUHTeJIbHbI, YTO OOBACHAeTCA HeOOJIbIII 
3aTYXaHHeEM YJIbTpa3BYKOBOH BOJIHbI B 2KHAKOCTAX MO CpaBHeHHIO C ra3a 
HM BCJeACTBHe STOTO «HaKallJIMBaHHeM» HCKaXKeHHA C(POPMbl, BbIsBaHHOFO ~ 
HeHHbIMH adpeKTaMH, TO Mepe paciMpocTpaHeHHA BOVJIHEI. 


Jla6opaTopuaA aAHHSOTPOMHBIX CTpyKTyp Tlocrynn.10 | 
Axajlemuu Hayk CCCP 28 Ti 19564 


UWHMTHPOBAHHAA JIMTEPATYPA , 


1T. J. Muxaiaos, J[AH, 89, Ne 4, 663 (1953). 3? F. E. Fox, W. “Ayam 
lace, J. Acoust. Soc. Am., 26, No. 6, 994 (1954). PALS TopeauK, B,. A, 3 
pes, Axyctua. xyps., 1, BR: 4, 339 (1955). *M. Kopugewapba, Yupyrocrs uw mpi 
HOCTb mKugKocteH, 1951. ®R, D. Fay, J. Acoust, Soc. Am., 8, No, 2, 222 (Ia 
Oo R. T. Jenkins, H. T. O’ Neil, Bell Syst. Techn. J., 14, Not 
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} Aoxaage Akayemun nayr CCCP 
1956. Tom 109, Ne 3 
~ 


| ‘ PH3UKA 
A. H. S3YBAPEB 


OBOBUIEHHE METOJA JOMOJIHHTEJIBHbIX MEPEMEHHbIX 


. (IT pedcmasaeno axademukom H. H. Bozoawbosem 17 I 1956) 
] 


_ Ana onucanust CHCTeMbI B3aHMOJeHCTBYION[HX SIEKTPOHOB B Ta3Me yOOHO 
CTH KOJIJICKTHBHBIe MepeMeHHble — (pypbe-KOMIOHEHTbI ONepaTopa MJIOTHO- 
M uactuy (1,2). B stHx mepeMeHHBIX yaeTCH OTICNUTH KOMJEKTHBHYIO YacTb 
WKEHHA UACTHI, T. €. MasMeHHbIe KONeGaHHA. HanHune KOJJICKTHBHBIX JBH- 
sHHH XApaKTePHO HE TOJIbKO JIA WIa3MbI, a BOOGIE AIA (bepMH- UH 603e-ra30B 
*). 3a nocmeqHee BPeMA NOABHIOCh 3HAYHTebHOe YHCWIO padoT, MOCBALLCHHBIX 
WWIEKTHBHOH MOogenH agqpa (“"™), B KOTOpBIX CelaHa NOMbITKa MOCTpOHTS 
Web Apa, ecTecTBeHHO OOOOULAaIONLYIO OOPOBCKY!O KalleJIbHYIO MOJe/Ib 
AOJeIb AepHEIX OGoM0UeK. HeTpyAHO 3aMeTHTb, YTO IpOOMeMbI, BOSHHKAIONLHe 
HM paspaOoTKe KOJIJIJIEKTHBHOH MOeH Apa, TeCHO CBA3aHbI C MeTOaMu 
AJIEKTHBHBIX TlepeMeHHbIX. JlelicTBHTeIbHO, AApO OONayaeT, Cc OHO cTOpo- 
I, CBOHCTBAMH KOJIJICKTHBHBIX JBHKCHHH, KOTOPbIe€ BbIABJIAIOTCA B KalieJIbHOL 
Jem spa, c Apyrol .cTOpoubl, XapakTepH3yeTcaA HHYMBUAYAIbHbIMH JBH- 
SHHAMH HYKJIOHOB, KOTOPbI€ OIIHCbIBaIOTCA MOeJIbIO AePHbIX OGoOTOUeK. 
EMOBATeENbHO, 3eCb TaKXKe BOSHHKAaeT TPOOseMA BbIJeCMCHHA KOJVJICKTHBHBIX 
mxenui (19,1). B Hacrosmel paOore Mbl M0KaxKeM, 4TO MeTOL, MONOMHHTEIb- 
[X TlepemMeHHbIX (+) MOxeT ObITh OOOOMIEH TaKHM OOpa3soM, UTO OKasbIBaeTCH 
HMC€HHMbIM He TOJIbKO K HeHJe@aJIbHbIM (pepMH- H 603e-ra3aM, HO H K KOVJWIeK- 
BHOH MOJeJIM Apa. 

Ilycrb KBaHTOBOMexaHHyecKkad cucTema u3 N cbepMu-yacTHl OflMCcbIBaeTCA 
KOOPMHaTaMH WaCcTHI, Ty,..., 1). [lombiraemca BbIeIMTb HEKOTOPbIe KOJI- 


KTHBHbIe JIBHXKCHHA ZTOM CHCTEMbI, IO BO3MOXKHOCTH OOMlero, XapakTepa. 3a- 
THM IIperkye Bcero, 4TO OMepaTOp MJIOTHOCTH YHCa YaCcTHIL HMeeT BH] 


e(r)=. >) 3(r—r)). (1) 


1<j<N 


acppuLeHTEI @ypbe or p(r) MO HeKOTOpOH MOJIHOH OpTOrOHasbHOK cucTeme 
HKU 9, (r) OyqyT 
A= Delt) &<r), (2) 


1<j<N 


—CHMMeTPHUHbIe (PyHKUHH OT KOOpAWHaT YacTHIL. BeaHunibl p, MO%XKHO 
CMATPHBATb KaK HeKOTOPbIe J{ONOJIHUTeJIbHbIe TepeMeHHBbIe, OMHCbIBAIOLIWe 
WICKTHBHbIe JIBHXKCHHA CHCTeMBI. ; 

JlonycruM, 4ro p, =const, H OyqemM TlowaraTb X}=£0. Kpome Toro, 3ame- 
, UTO Mbl paCCMaTPHBaeM fp, JIMINb KA K<hp, THE Ay — HEKOTOpoe TIpe- 
IbHOe 3HaueHve h. STO CBA3aHO C TeM, YTO KOJWJIEKTHBHOe J{BH?KeHHE He 
KeT HMeCTb CJIMIMKOM KOPOTKOM JIJIMHbI BOJIHbI, HallpHMep, MeHbIUe, YeM 
quee paccTOHHve MexwKyy YacTHuaMH. BplOop CuCTeMbI ¢, (r) onpemessercs 
AKTeEpOM pacCMaTpHBaeMOl CHCTEMBI. Hanpumep, julia rasa B OOJbIIeM 
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| / 
oObeMe yOOHO BbIOpaTb IA 9, MJIOCKMe BOJIHbI (Og, (kr) Tloato- 


My B paOotrax (*, 4) BYKaueCTBe KOJIJICKTHBHDIX MepeMeHHBbIX BbIOMPaJIMCb 


EN Giver ha 2): (3) 


Q ast (ees 
NN rae 


JlonyctuM, «TO BONHOBad (yHKUMA CHCTeMbI 3ABHCHT OT NepeMeHHbIX Tj 
He TOJIbKO SABHbIM 06pa30M, HOM HeABHO, Yepes p,: ‘VY = V(r,... ry|:+-), an 
Takum o6pa30m, YHCIO TepeMeHHbIX OOsbIe YHCIIa YaCTHU, HO 9TO He BHOCHT 
CYULeCTBCHHBIX yCJIOKHEHHH; CBASb p, C KOOPAMHATAMH YaCTHI] ABMAeTCA [O- 


NOJIHHTeCJIBHbIM YCJIOBHEM, KOTOPOE MOXKHO yd4eCTb pu BbIUHCJIGHHU CpeqHHx. 
Sanlviliem TaMHJIbTOHHaH CHCTEMbI 
ws 
a j Ht 
H =>) +> Dd O(}r,—r |) (4) 
i jit fo 
B 93TOM IIpesCTaBJIeHHH, KOTOpoe MbI Oy€M HasbIBaTb (Fr, p,)-lpescTaBseHHeM.. 


Jina 9Toro HYyXHO Yy4HTHIBaTh pH yAuddepeHuHpoBaHHu dyHKuun ‘YT, aTo 
OHa 8aBHCHT OT KOOpAMHaT fj KaK SABHbIM, TaK M HeABHbIM OOpa3oM, H Bbi- 
pa3sHTb SHEprvlo B8aHMOJeMCTBUA Yepes MepeMeHHEIe ,. 


Bpipasum NOTECHWNaJIbHYy!O JHEPrHto B3aMMOJeHCTBUA YacTHIL 


=~ > O(|m—t 1) (5) 


uepes Tepemenupie p,. Jina storo pa3snoKum @(|r,—r, |) B pad MO 
x 
La (r,, Py (r,): 


4 a) N@ (0) 
Vaz DY Slt, qty) — 2 ii (6) 
He Ae AY 
OxKoHuaTeJIbHO mIpH momMoulH (2) OyqeM HMeTb: 
4 
oe Cr PrP + NG, a ON ea » Con Pay (Pj) Py, 
Ae A'<Ag cee A<Aos A D>Aged 


1 a 
no a “anh (r;,) Py! (r;,) + N¢, > eee (r;) ot ~ Cota an . @ 


re MN >hov dir je A>oo j 


Takum oOpa30M, SHeprvaA B3aMMOJeHCTBHA ABIAeTCA KBanpaTHYHOH cop 
MOH MlepeMeHHBIX p,. OTO HMeeT MeCTO HE TOJIbKO IPH acTHOM BbIOOpe AO! 


MOJHUTEIbHBIX TepeMeHHbIX (3), KaK OblIO NoKa3aHo B (2,4), HO H B OOLIEN 
clyuae JWIA MepeMeHHbIX Tuna (2). | 


Jit TaMHJIbTOHMaHa CHCTeMbI B (Fr, ()-IpeqcTaBJIeHuH pH MCnoOmb30Ba 
uu (7) NowyuMM BbIpaxkenne 


A=E,+Hr+Hzg-+ Hrz, (8 
rye 
N2 N® (0 . 
Eo = D2 voter: Sa , (8a: 


hv? 
ws i 1 
Hp = ae Sa te » C49 (Fj) > > Cy Pr (Fj) P(E ,)s (80 


ADAo I Ay S>do» tiv Je 


cat a ie i [| Aiea + 2D Ato, a dp, vi GaNaae, b+ 


+ D ee or 7B NG + Dy Bip si os (38) 


7 N<o P< Ao 


LEAN 0? 
or > Can Pa (r,) Py ane » am B,,9, (0 ;) a (8r) 


A<Aor Wow f Ar ’<Agy Ao» j OP,99) 


‘ 
fe Ax, Bhy — Koaunentsl pasioxeHHa: 


V?9, = A®g, + Dd Ave, (Vo, Ve,,) = By) + > Buy®, (9) 


vO » +0 


OTjesbHbIe WICHbI TaMHJIbTOHHaHa (8) uMeloT culenyOUH embica: Ey — 
XCTOAHHDIM WICH, BXOLAWMH B IHEprvio HH *KHero cocTrosHuA; Hr — ramMusp- 
HHaH HHAHBUyaJIbHbIX CTeMeHeH CBOOOMbI, BTOPOH ero UIeH MMeeT CMbICI 
‘KOTOPOrO BHeIHerO MOJIA, a TpeTHH WieH — OM3Kaq YaCTb SHEPrHH B3a- 
“ojeictBua; Hg—TraMvJIbTOHHaH KOJJICKTHBHbIX cTeneHeH cBobosb; Hrg — 
lepaTOp B3aHMOJeCHCTBHA Me2XKTY KOJWICKTHBHBIMA WH HHAMBY],yaJbHbIMH CTe- 
‘HAMH CBOOORbI. TakHM oOOpa30M, Mbl llOKa3aJIH, 4YTO B LTaMHJbTOHHaHE 
AMMOCHCTBYIOWINX UaCTHIL MOXKHO BbIeJHTb YaCTb, 3aBHCALLYIO JIMIIb OT 
sPEMEHHBIX p, HM Ipe{CTaBJIAIOMLy!o COOOM TaMHJIbTOHHaH KOJIJICKTHBHBIX CTe- 


Hel CBOOOJbI, UTO WA YacTHOrO BbIOOpa OMOJHHTEIbHBIX TlepeMeHHBIX 


WO BINOJHeHO B padotax (?, +). 
- MopMa ramusbToHHMaHa (8) He ABJIAeCTCA €HMHCTBEHHO BO3MOXKHOH (opMol. 
bl MOXK€M 3aMCHHTb B OTJCJIbHbIX WleHaX TaMHJIbTOHHaHa MepeMeHHY!O p, 


BbIPaXKeHHeEM Yepe3 KOOPAHHATbI UacTHy (2) H MOJYYHTb TakuM OOpa3som 
yyroe, SKBHBaJIeHTHOe TIpescTaBeHHe TaMHJIbTOHHaHa B JONOJHHTeJIbHbIX 


PeMeCHHBIX. 
-MoxkHo, Hallpumep, onepaTop 
5, (iia Are, (r) 
> nM, Ba do. ? 
As PAg anh eees ia Aes 


omsuult B Hg, oTuectu K wieHy Hrg. Torga uieHbl raMHJbTOHHaHa Hp 
Hpp TipwHuMaIoT BUT; 


| i? 0 
He= >) \— am A,N¢, dp, — col eps} a 


RK 
us Parner as ae 
7 py i 2m [2 ww @ ne a ByyP J 09,904, 2 2 00,0} é ( 0) 
B fog AE ek) Oe 
Arp ee D Mm {( Pr (r,) ;) ote 9 rnPy it G6, 
Aho I ea) 
: oT >, Cheeks) 0, — SS = B,,.9, (t,) —— (11) 
A<Aor NDAs» I 5 : Ne i, Sp t] P,P’ 
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@opma ramusbronHana (14) AA NepeMeHHbIXx (3) coorBercTByeT padoor 
aptopa (4), (popma (N), (12)— pa6dore Boma u Ilavuca (7). [Ipencrapsenne 
(9) oOmaqaeT TEM TIpewMylecTBOM, UTO B HEM 6oubilee YHCIO YIEHOB Bbipa: 
7KeHO Yepe3 MONOMHUTEbHbIe NepeMeHHbIe, NOSTOMY [WIA TWwlasMbl LUCIePCH 
flouyuaeTca yxKe B HYJICBOM NpHOJIMKeHHH, OMHAaKO MpeACTAaBseHHe (10), (11 
HeCKOAbKO Tpoule, HanpwmMep, B TNepeMeHHbIxX (3) KBay\paTHYHaA YaCTb A 
OKa3bIBaeTCA J{HarOHaJIbHOW. ~ 

Onepatop Hg mMoxerT ObITb IpBeeH K WHarOHaJIbHOMY BHI. Takum Oo 
pa3oM, B TaMHsJbTOHHave B3aMMOJeHCTBYIOUIMX YacTHI, MOryT ObITb BbIeJICHE 
3JIEMEHTapHble BO38Oy2XeHHA OOSeCBCKOFO THIa, MpPeACTABJAIOUMe KOJWICKTHB 
Hble JBYXKeHHA. . ’ 

VisnoxeHHbiit Benue oOui MeTOR BbI_eNeHHA KOJIeKTHBHbIX [BHKEHHI 
ripesicTapsaeT MHTepec B CBASH C paspadoTKOH KOJWJICKTHBHOM MOeIH Aq 
pa (7 1°). TlopepxHoctTubie KOeOaHHA Apa B MOE HECKHMAeMOH KAKO! 
Kanu, Kak Noka3aHo Bopom u Morespconom (8), OMMHCbIBAaIOTCH KOJIJICKTHB 


HbIMH Il€CPCMCHHBIMH: 


} An rj sa D 
vim = it DL (ae) Vin Ore) a! 

I< 2 

4 


rye Yim—cepwyeckaa (byHkuua, A —aTomHbIi Bec, Ry — payuyc Apa 
Ec yaHTbIBaTb TakxKe CKHMAeMOCTh Apa, KOTOPaH MPHBOAHT K OObeMHBIA 
KoNeOaHHAM, TO HY2KHO BBeCTH KOJIJI€EKTHBHbIe MepeMeHHbIe Oovee OOreM 
THMa: : 


Bila ya Fat ©) Yim Oj2,)» (13 
1<j<N 
rae KBaHTOBoe uNCIO k XapakTepH3yeT OOBEMHbIC KONeOAHHA Apa. Kowuek 
THBHbIe NepeMeHHble THIa (13) MoryT ObITb BbIBECHbI OOLLHM MeETOOM, H3JIOKeH 
HbIM B HacTOAMLeH CTaTbe. 
B 3akm10oueHHe MOb3ylOCcb CJlyuaeM BbIPa3HTb OslarOapHOCTb aka 
H. H. Boromo6osy 3a oOcyxqeHHe paOoTbl MH PA, WeHHbIX 3aMeyaHH. 


Marematuyeckuit wuciutTyt uM. B. A. Crekmosa Tloctynu10 
Axayemun nayK CCCP 15 I 1956 


ILHTHPOBAHHAS JIMNTEPATYPA 
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q ° 


PHZHKA 


¢ 


B. Tr. 3YBOB u M. M. ®UPCOBA 


»B YNPYPHX CBOHCTBAX BbICOKOTEMMEPATYPHOrO B-KBAPLLA 


; (IIpedcmasaexo axademukom H. K. Kuxounoim 22 II 1956) 


= 


|. 3yayenua HW TeMnepaTypHblii XO ayuaOaTHyeCKUX YIPYrHX MOCTOAHHBIX 
Baplla BbIle TOUKH « — 8-nepexoga JleTaIbHO He HCCeqOBamMcb. B pabore 
JcTepOepra u Kykcoua (') 6blw10 onpeeeHo 3HaueHHe Cy, Ip Temnepatype 600°, 
B paoore AtaHacopa u Kammepa (2) aHbl 3HauCHHA BCeX MOCTOMHHbIX Tp 
OH 2Ke TeMIIepaType Hu, Kpome Toro, xOW Cyy B HHTepBasie Temnepatyp 575— 630°. 
TH paOOTbI JaloT He corsacyrollMecd M@exKy COOOH 3HaYeHHA AIA MOCTOAH- 
On Cy,, 
B HacTosmel pa6ote u3marawrcnd pesysJbTaTbl H83MepeHHA TemMnepaTypHoro 
Ojja asuaOaTMyecKHX yMpyrHX MOcTOAHHBIX $-KBaplia m0 MeToRy Beprma- 
a —Illecepa (*) B uHTepBane Temnepatyp 578—635°. 


C 

y 12, 0 1f 
40 C. 
] 110 C53 vou deal el cas 

50 

100 

; es 20 Cre 
% 
50 0 
580 600 620° 5B 600 620° 
Puce. 1 


2. VismepeHua NpoBoqusHcb Ha ycTaHoBKe, onMcaHHoH B (*). JlocraTounas 
MHOPORHOCTh TeMMepaTypHOro NOWA MeyH MOSBCIMIa YCHeWIHO MpOBOAHTb 
epe3 TOUKY (ba30Boro Mepexoja kKyOuYeCKHe OOpasibI KBapla Ppa3sMepoOM 
0 <x 20 « 20 mm. Kaxkygpit u3 oOpa3l0B NpoOBOoAWICA Yepe3s TOUKY «hasoBoro 
epexojla MHOrOKpaTHO B OOOHX HallpaBJIeHHAX C MOJIHBIM COXpaHeHHeM ero 
Mpyrux CBOHCTB. 

IIpouecc cbasoporo Tepexofa HaOsOJaJICH TEHESbIM METOJOM. [Ipu 9Tom 65H 
pororpacbupoBaubl Bce cTaMH BOSHHKHOBeHHA WeHTpOB OOpasoBaHHA HOBOIi 
a3bl H J[BHXKeCHHA PpaHHUbl pasyeia tas B OOpasile. 

[lbesosmekTpHyeckad AKTHBHOCTh KBaplla Mocse (az0Boro Nepexoa OKa3a- 
acb HACTOJIbKO BbICOKOM, YTO YlaOcb TONYYHTh NOMHbIE AudpppakuMOHHle 
APTHHbI TIpH HaGJIOJeCHHU MO TpeM raBHbIM OCHM KPHCTaJa. 

SHaUHTeIbHOe YIPOUeHHe pacueTHbIX ypaBHeHHH, CBASAHHOE C NOBBILMCHHEM 
IMMeTPHH KBaplla Mocse nepexoga, HU WOcTaTOUHaA MoMHOTA AupppakuUHOHHNbIX 
APTHH MO3BONMM OCYIECTBHTb H€3aBHCHMbIe H HeMOCpeACTBeHHbIe H3MepeHHA 
eX IIpyrux MOcTOAHHBIX B-KBaplla B YKa3aHHOM HHTepBae Temuepatyp 
TOMYYHTb 3HAYCHHA BCeX MOCTOAHHbIX C MOPpelIHOCTAMH, He MPeBbIHarolllH- 
u 1%, 3a ucKIOUeHHeM C3, AIA KOTOPOM MOrpellHOCTb HeCKOJbKO BBIILEC. 

A493, 


3. PesybTatbl H3MepeHHli NOCTOAHHBIX Cyi, Cs3, Cag HU Cy2 UpeACTAaBJICHE 
Ha puc. |, 43 KOTOPQrO BHAHO, YTO NOCTOAHHBIC C11, Caz HU Cy2 C MOBBILICHHES 
TeMMepaTyPbl MOHOTOHHO BospactTaioT, Cy, COXpaHseT CBO€ 3HAYCHHE MOCTOAH 
HBIM B Hpeerax omH6oK u3smepenua. IIpu Temuepatype, OIM3KOM K 580°, @& 
CTAaHOBHTCA paBHbIM Cg3, B STOM Ke OONACTH Ci2 MeHAET cBou 3HaK, Mpoxoy 
yepe3 Hywab. CooTHomleHHe TeMiepaTypHbIX KOSPPHUHEHTOB NOCTOAHHBI} 
Cy, u Cyz coxpanserca BCe BpeMaA TaKHM, 4¥TO NocTOAHHaA Ce = 1/2 (Ci = 
— C12) MOHOTOHHO HM MefyieHHO Bo3pactaeT oT 3HayeHHit 50-10*° qo 51-10% 
mun/em?. YlocroaHuad Cy, TakoKe pacrer or 3HayeHHa 17-10!° qun/cm® mpt 
Temnepatype, Omu3Kol K 580°, qo 36-10% qun/em? npn 615—620°. 

Tlonyyenupie B Hacrommel pa6oTe 3HaueHuA Cy, H Coe Asa Temnepatypbt 600° 
B lipeesax OuMOOK U3MepeHHA CoBMagaroT c JaHHbIMd ATawacopa H Kammepa, 
YTO NMOATBepxaeT BEIBOAbI ATaHacoBpa H Kammepa 06 OWIMOOUHOCTH aHHbl 
Octep6epra u Kykcona. | 

Ileppe u Je-Mauypo (°) craruyeckuM MeTOOM MIpocuequIM TemnepaTypHBlk 
XO H30TEPMHYeECKUX MOsyeH. ComocTaBeHHe MOJYYeHHBIX 3HaveHHH HW TeMIMe 
paTypHoro xoga Cy, u C33 CO 3HaYeHHAMM STHX BeNMYHH, PaCCUMTaHHbIMu nt 
padote ITeppe u Jle-Manypo, JaeT yOBJIETBOPpHTebHOe COrjsacoBaHHe Ca 
TaTOB H MOKa3bIBaeT, UTO TeMMepaTYpHbINM XOX akquaOaTHYeCKHX MOCTOAHHBI 
MONOGeH XOY H3OTePMHYeCKHX TOCTOAHHBIX. | 

O6pamlaeT Ha ceOA BHHMAHHe TO OOCTOATEIbCTBO, UTO C NOBbILICHHEM TMI 
paTypbl HH O4HAa M3 yUpyrux MOcTOAHHBIX 8-KBaplla He yObIBaeT HM YTO yIpyroctTs 
ero B. OOIMeEM pacTeT BMecTe C pOCTOM TeMlepaTypbl. 

4. IIpumenenuve metoga Beprmaua —ILedepa amo BO3MO*KHOCTH OCYIIe 
CTBHTb H€3aBHCHMOe H3MepeHHe BCex YIPyrX MOCTOAHHBIX B-KBapla. B padote 0: 
JIYYeHbI KPHBbIe TeEMMepaTypHOro XOfa STHX MOCTOAHHBIX B HHTepBase 578 —630" 
Tlonyyenuble 3HaveHHA YUpyrux NOcTOAHHBIX Cy, H Cgg mpu 600° cormacyrores 
c’ JaHubimu ATaHacopa u Kammepa. YcTaHoOBseHO, YTO ypyrocTb 8-KBapla BOs 
pacTaeT lIpH MOBbILIeCHHH TeMnepaTypbl. TakxKe yCTaHOBJIeHO, UTO B-KBapIl B 9TOI 
oONacTH OOJIaqaeT JOCTATOUHO XOPOLIMMH Mbe38O3IEKTPHYCCKHMH CBOHMCTBaMH 
NOSBOJIAIOWLMMH MOsTYYaTb NOJHbIC KAPTHHBI AuppakuUHu cBeTa Ha YJbTpasByKe 


MocxosckHi rocyfapcTBeHHbI YyHHBepCcHTer Tlocrynuno 
um. M. B. Jlomonocosa 18 II 1956 


UMTMUPOBAHHAA JIMTEPATYPA 


H.: Osterberg, Joo W. Cookson. J. -Frankl.. Inst) 220.) (36 )gnee 
2E. W. Kammer, I. V. Atanasoff, Phys. Rev., 62, 395 (1942). °*L. Berm 
ann, Der Ultraschall, Zurich, 1954. 4B. IT. 3y6o0B, JJAH, 107, Ne 3 (1956) 
A. Perrier, B. de Mandrot, Mém. de la Soc. Vaudoise des Sci. Nat., Ne 7| 
333 (1923). 
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Foknuagan Akagemun nayk CCCP 
1956. Tom 109, Ni 3 , 


| : PH3BHKA 


A. H. MATBEEB 


ABYOKEHWHE 3JIEKTPOHOB B UWHKJIMYECKHUX YCKOPHTEJISAX 
KAK CTOXACTHYECKHH TPOLLECC 


(IIpedcmasaeno axademuxom H. H. Bozoawbosem 21 II 1856) 


_-PaccmaTpuBas BJIMAHHE U3YYeHHA Ha TpaeKTOPHO 3IEKTPOHa, ABHKYUIero- 
A B AaKCHaJIbHO-CHMME€TPpHYHOM TOCTOAHHOM MarHHTHOM Move, A. A. CoxonoB 
/ HM. M. Tepuos (1,?) o6Hapyxuin yuiMpeHHe TpaeKTopuu, npoucxoyamee 3a 
qeT u3myueHus. Heckompko mosquee Cauye (°) paccmorpe Bauanne u3uy- 
2HMsl Ha CHHXpOTPOHHbIe KONeOaHHA SIeKTpOHOB. MexaHu3mM Bo3s6yxKeHua 
(UX KOMeOAHHH UJCHTHYEH C TEM, KOTOPbIM paccmaTpuBavcs B (1,2). 
PesyubtTats! CoKoloBa Hu TepHopa H CaHca OTHOCHJINCb K Culy4alo MOCTOsH- 
OM MATKOM (oKycupoBKu. Sarem Hamu (*,°) ObIO MpoBeyqeHo paccmoTpeHue 
AHXPOTPOHHBIX H OeTaTPOHHBIX KOeOaHHH B Cyyae wKecTKOH (bOKyCHpoOBKH. 
‘bIVIO, B YACTHOCTH, MOKA3aHO, UTO IPH 9HEPuUAX JICKTPOHOB MOPAAKAa HECKOJIb- 
MX MUHJJIMapAOB 9ICKTPOHBOJIbT BepOATHO HeH3OCKHBIM ABIAETCH Tepexog — 
2KecTKOH (oKycuposKe. B padorax (*,°) Oplwo0 MOAYeEPpKHYTO, YTO paccmaTpH- 
aeMoe ABJICHHe HMeeT NOJyKaccHyeckylo MpHpory. Bos6yxAenve KomeOaHHh 
Mee€T KBaHTOBbIM XapaKkTep B CMbICJI€ JHCKPeTHOCTH AKTOB H3J1yYeHHA, a Kose- 
aHHA HMeIOT KuaccHueckKHuH XapakTep. Sayaua B (4,5) pemlamacb MpaAMbIMH, 
AK CKa3aTb JIMHAMHUCCKHMH, MeTOaMH, HW MOyYeHHe OLWeCHKH cpeyHero KBa- 
aTMUHOrO OTKIOHeEHHA B (4) yamocb OmarofapaA TOMY, YTO ObWIO HaliqeHo 
ellleHHe MpakTHYeCKH OECKOHEYHOH aureOpanyecKOH CHCTeMbI YpaBHeHHHi C Mpo- 
3BOJIbHOH MpaBol uacTbio. IIpamoe o6oOmleHve MeToja (4) Ha crydal npons- 
OJIbHO H3MCHAIOULErOCH MAarHHTHOTO TOJIA CBA3AHO C PpAAOM MaTeMaTHYeCKUX 
pyqHocTeH. OHaKoO paccMOTpeHue Cy4Yad MpOM3BONbHOrTO MOA BaxKHO Kak 
‘MpakTwyeckol, Tak H c TeopeTHY¥ecKOH TO¥eK 3peHHA. B cBA3H C 3THM He- 
OXOMMMO TIpoBecTH OOmlee paccCMOTpeHHe yKa3aHHOrO ABJIeHHA. 
_ Marematuyeckuii almapat, KOTOpbI] HeOOXOAUMO IIpH 9TOM IIpHMeHHTb, 
UKTYeTCA (pusH4eCKON UpHpOOW aABMeHHA. ITa (Pu3H4eCKad MpHpOAa ABJICHHA 
mpeyemaerca TeM, UTO u3yYeHHe B CBOeH NOMaBMAIOMeH YaCTH MpOHCXOAUT 
e 3a cueT O€TATPOHHBIX MH CHHXPOTPOHHBIX KOMeOaHHH, a 3a CYeT WMKIMYeECKOrO 
BEXKCHHA 3JIEKTpOHa. CieOBaTeIbHO, AKTbI M3JIYYeHHA MpOWCXOAAT He3saBu- 
IMO OT (*pa3bl yKa3aHHbIX KONeOaHHH. A 9TO O3Ha4aeT, 4YTO Mpolecc UHKJH- 
eCKOrO J[BHXKeHHA 3JIEKTPOHA COBMECTHO C ero Oe€TATPOHHbIMH H CHHXPOTPOH- 
BIMH KOJICOAHHAMH CJIeyeT pacCMaTpHBaTb KaK CTOXACTHYeCKMH Mporecc. 
Tlonyyenbl cegqyroujMe cToxacTH¥ecKHe ypaBHeHMA, OMMCbIBalolHe OeTa- 
DOHHbIe H CHHXPOTPOHHbIe KOMeOaHHA, MHAYUNPOBAaHHbIe H3JyyeHHeM: 


/ Ex)" —8(V Eun)" +F (©) V Ex = 422 {S19 © Gu) Vo (cos ¢ —c08 gs) — 


VE, 
Uy 
C 
—[SeG Na—le wea] (1) 
v 0 
Be xb 4am — 8% Dat 1) + We (2) 
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B 9THX ypaBHeduax BBeeHbI CJeylollMe OCOsHaveHAA: R, — pamuye kpu 
BU3HbI KPHBOJMHeHHEIX yYacTKOB CHHXpoTpona; x = (R — Ro) / Ro; R— pane 
aulbHad KOOpAMHaTa QIeKTPOHa, T. e€. *% BKMOUAeT B CeOA Kak OeTAaTPOHHYH, 
TaK HW CHHXpOTpoHHYyIo YacTH payMasbHoro oTKOHeHHA; © = ct/ Ro; yepes | 
Oynem O6o3HayaTb 3HaveHuA C, OTHOCHILMeCA K TIPAMOAHHEHHIM YyUAaCTKaM, 
yepes C, — OTHOCAMLMeCH K KPHBOMHHeHHBIM; p (Co) = 0; (yj=1; » (CC) =e 
mpH C< 0’; p(C,0) = 1 npa ¢>0’; eV) —amnautTyqa BbICOKOYACTOTHOFO 10% 
Jit; @—a3a Mpoxox*keHuA BbICOKOYACTOTHOFO TMOJIA, HHAEKCOM $ 0003Ha: 
yeHO e€€ PaBHOBeCHOe 3HaveHHe; @ — 3apA 2eKTPOHA; 


Tiga eRe sens eee =(4—-) + 2 2 (ays 
Oe ack? 0 = mee? pe a Pale dea at) Rod Ro \ me? 7” 


Ca ae eS SOG) as me ; k—HOMep TapMOHHKH BbICOKOYACTOTHOrE 

TIOJId, Ha KOTOPpOH mpousBoyuTca ycKopeHue; A= 1-+L/2xRo; L— cyMMap- 

Had JJIWHa BCeX TIpAMOJIMHeliHbIX y4¥acTKOB cHHxpoTpoHa; F (fC) = 1 + iG ‘ 

Vo= = 5 (ar) ¢—9HeprHA U3syyeHHOrO (pOTOHa B MOMeHT, XapakTe- 
0 


pu3yembiii MHJeKCOM 9STOH BeJIMUMHbI. Onpesemenue BeIMUHHbI « OyeT TaHe 
Haxe. [Irpuxamu o603HayeHbI NpOusBOHbIe 10 ©, TOUKAMH — MPOH3BOJHbIe 10 te 

Benwunna 8 B (1) yuuTbIBaeT 3aTyXaHHe pajMaJIbHbIX KOJIeOaHHH, OOy-| 
CNOBJICHHOe PaHallHOHHbIM TpeHHeM. Tak Kak fo/Ry~10-%, To9Ta BeuHe 
YHHa C TpakTHYeCKOH TOUKH 3peHHA MpeHeOpexKHMO Mavla, HW pajual|MOHHbl 
3aTYXAHHeEM MOKHO IpeHedpeup. | 

O6osHayuM uepes y,(C) wu y.(C) Ba JIMHeMHO He3aBMCMMbIX pelleHHa) 
ypaBHenua y" + Fy =0, a uepes W = YiY> _ You), —BPOHCKHaH. Tlyctp Y ; (OF 
nlepBooOpasHaa : 


y 
> 


¥i() =le Ona, (3)) 


KOHCTaHTa B KOTOpOM oNpefesaetca ycnoBuem <Y;>x,=0, rye cHMBONO 4 
< >, OOo3HaYeHO ycpefHeHHe TO 3sHayeHHAM Cy. 
Ilyctb 


«(6,0) =I) ¥aC)—wOVi@)/ WV. (4)| 


Torqa BeIMuHHa ® B ypaBHeHuH (2) ecTb <a«(C, Seen 
CneqyeT, Jamee, OTMeTHTb, YTO cTOXacTHYecKHe ypaBHenua (1) nu ( 
HalO pelllaTb COBMeCTHO, TaK Kak ) CBH3aHO C CHHXPOTPOHHOH uacTBIO x. 
Ilycrb /—umpuna BakyyMHOli KaMepbl B palMabHOM HanpaBeHun 
a=1/2R,. Torga pacuer ¢ yueTOM NOrONeHHA SeKTPOHOB Ha crenkaalh 
WaeT culefyroulyio PopMyJy AWA Ppyakuun pacnpegenenua Fa (x, t): 


Fa(x,t)= 


il : ae 2 
ae — >) (— 1)” sin - ee Le (a+ x) Jexp ie a <x? (t)> } 1 (5) 


to m 


rye 

<x? (t)> = <xe(t)> + <x6 (t)>, (5a) 
55 <1%(5,0) + he aay ede NG | 
(xe()) =a575 4a Ry ta (56) 

: 55 he? sro C/E 

Epes EEE FS oes oN oe ONS 
BO = arg * COI Sa we \ (ser) at. (58 
0 
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Ecam norsomaroulve CTeHKH CHHXPOTpOHa OTOABHHYTb Ha GecKOHeuHOCTD: 
- €. CHHTATb, YTO MOPIOWeHHA Ha CTeHKaX HeT), TO Hg (5) Nomyuntcs. 
JayccoBcKoe pactipeyesenne 


; pre 8 ete 
F (x,t) = noe lie (x, t) = 5— \ eK D5* COSLCH > &).de = 
\ TAs 4 
= —_____. e— +72 Giz : 
¥ 25<x*> (6) 


0 Cpe]IHHM KBaj[paTHYHbIM OTKJIOHeEHHeEM <x" (t)>. 

H3 (5) MoxHO NOMYYHTb MAOTHOCTh BepOATHOCTH ToTepH 31eKTPOHOB: 
uutepBasie (f, f+ dt) u3-3a CTOMKHOBeHHA CO CTEHKOM HM Ha OCHOBaHHH 3TOrO: 
yACCUHTATh 3aKOH HNOTeEPH MHTCHCHBHOCTH My¥Ka H3-3a NMOTepb IJIEKTPOHOB 
fa creHkax. Ecau uepes N(t) o603HauHTb YNCO 32eKTPOHOB B MOMEHT 
pemMenHu 7, TO noyuaeTca (bopmMyvia 


N (t) = N (0) ® (8), (7) 
4 
_ 4 (4) n(Qn +1)? , 4 
D() = Dy sega P| gar (OD 


‘HMBOJIOM <x*(t)>y OOO3HANeHO ycpeHeHHe BeJIHUHHb! <x? (t)>, OMpeyemnemoit 
dopmyvie (5), no ©. Cuegqyer moquepKHyTb, TO “BbINHCaHHble (bopMyJbr 
BeCbMa 3(PPeKTHBHbI JIA pacueTa BBHY upesBblualiHo Obicrpoi CcxoMMOCTH 
yanoB. IIpu Gonee HIM MeHee 3HAUHTeJIbHOM MOPJIOULeHHH JOCTaTOUHO orpa- 
IHUMTHCA OHM TMepBbIM WIeHOM. 
 AHaJOrvuHb.e (POpMYJbI HMeIOT MeCTO JIA KONeOaHHH (pa3sbl. YuHTbIBas,. 
ITO B IIpolecce yCKOpeHHA paBHOBecHanA (asa HECKOJIbKO CMelaeTcA Hu Oula- 
-OfapA STOMY PpaHHUHble, JOMyYCTHMble OTKJIOHCHHA OT (hasbl TAKxKEe HECKOJIBKO: 
MCHAIOTCA, (POPMYVJIbI MOJIyuaIOTCA HeCKOJIbKO CJIOwKHee, HW H3-3a HeocTaTKa 
MecTa MbIl HX BbINHChIBATh He OyjeM. BbpmuuieM JIHWIb opmMyy uA 
speHeroO KBafpaTHUHOTO OTKJOHEHHA (pasbl Oe3 yyeTa MOTepH 9YIJIEKTPOHOB 
13-3a TlOTepH (pasbl: 


ide 5 he me? 
Se ares ray oe et ce eo? 


IDHYeM TpaBad YaCTh TpeoOpasoBaHa B MpeMOOMRKeHHH, YTO K KOHUY UWHkKsAa 
ICKOPCHHA MpHoOOpeTaeMad Ha YCKOPHIOUIeEM IIpOMexKYyTKe SHeEPrMA MpHMepHO 
JaABHA H3JIYYCHHOH 3a OOOPOT 3HEprHH. 

TlomyueHHble (pOpMyJbI IpHMCHHMBbI K IIPOH3BOJIbHOMy CHHxpoTpouy. Bos- 
[OOKHO JlaIbHelmee yTOUHeEHHe TeOpHH c yYeTOM HewHHeHHOCTeH KOeOaHHh 
‘ak Paj[MaJIbHbIX, TaK H (Pa3OBbIX. DTO YTOUHEHHE.HOCHT XapaKkTep HaxomKeHuA 
lOMpaBOK Ha HeJIMHEMHOCTb, KOJb CKOPO aMIIJIHTYAbI KOMeOAHH He CMIKOM 
emuku. MoxHo Takxke HaliTH TOMpaBKH Ha OTKJIOHeHHe OT aMaOaTHYHOCTH. 

AKCHaJIbHbIe KONeOaHHA SJIEKTPOHOB, HHAYUMpOBaHHble H3JIyYeHHeM, pac- ~ 
MATPHBaIOTCH AHAIOrHUHO, HO HX aMIWIMTYa 3HaYMTeIbHO MeHbLUe, YeM y pa- 
HaJbubIX. B cBA3H C 3THM, TIOBHAMMOMY, B CHHXpOTPOHAaX C 2%KeCTKOH (pOKycH- 
OBKOM pallMOHaIbHO yCHIHBaTb CTATHCTHYeCKHH Bec pafMasbHO-pOKycHpyio~ 
lux cekTopos. B kakoli cTemeHH 9TO MOXKHO JelaTb, AOUWKeH pellaTb pacueT 

KaxKJ[OM KOHKpeTHOM cuJlyyae. 

IIpopeyeHHbId Ha OCHOBE BbINMCaHHbIX BbIIe (OpMYJI aHaJIH3 KOHKPCTHBIX 
yYaeB CHHXPOTPOHOB C MATKOM HM HKeCTKOM (POKYCHPOBKOH NOATBepAKaeT BbIBOL, 
abort (4,5) 0 BEpOATHOM HeusOexKHOCTH Mepexofla K *eCTKOH (pOKyCHpOBKe TipH 
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SHEP SICKTPOHOB NOpAKa HECKOJIbKHX MUHJJIMapOB 3JICEKTPOHBOJIbT HU 10s 
SBOMAET CleMaTh PAL PEKOMeHAalMi 10 KOHCTpyKTHBHbIM OCO6CHHOCTAM 93VJICK: 
TPOHHBIX CHHXPOTPOHOB BbICOKHX 9HeEprHi. 

Pa3sBuTad cToxacTH¥ecKaad TeopHa KoOeOaHul 3J1@KTPOHOB B CHHXpOTpOHax 
TO3BOIHET PellaTb BOMPOCbl, BOSHMKAIONIMe B CBA3H C 9THMH KOeCOAHMAMHE. 
O6obuleHHe STO TeOpuH Ha [pyrue THMbI UMKMMYeCCKHX YCKOPHTeNeH, OTIMIHBIX 
OT CHHXpOTpoHa, O¥eBHHO. 


Mockosckuli rocyfapcTBeHHbI yHUBepcuTeT Tlocrymuso 
um. M. B. Jlomonocospa 24 Ii 1956 


WHMTHPOBAHHAS JIMTEPATYPA 


A. Coxoanos,H. M.~ Tepuos, JAH 92, 537 (1953)} DKOT®, 25,58 
(1953). *@A. A. Coxoaos, HW. M. Tepuos, JAH, 97, 823 (1954); KOTO, 28, 432 
(1935). 3M. Sa ands, Phys. Rev., 97, 470 (1955)., 4A. H. MarTBees, TAH, 107, 
Noy DOO jen mye aemb ile MatBees, TIAH, 108, Ne 3 (1956), 
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Hornage Akafqemun nayr CCCP 
1956. Tom 109, Ni 3 


PH3HKA 


Yneu-Koppecnonjent AH CCCP M. Tr. MELLEPAKOB, B. C. HET AHOB, 
HW. K. B3OPOB, B. Il. 3PEJIOB u A. ®. WABYJ.WH 


MAPHHTHbIA AHAJIH3 PEAKIMM 
»p—npx* (1), pp—ppx° (Il) u pp—dz* (II) MPH 3HEPFHH 660 Mos 


Hspecruble B HacToamlee BpeMa JaHHbIe O Heyupyrux (p — p)-coyqapeHuax 
3 OOACTH CHHXPOUMKJOTPOHHBIX SHEPrHit KacaloTCA MOMHbIX CeyeHuH Mmpo- 
ecco OOpa3o0BaHusA x*-MesouHos (1), sHepreTH¥ecKoro pactpeseeHHA Me€3OHOB 
3 peakuuu I (**) w yrnoporo pacmpegemeHua Me3OHOB B peakiun III (7°), 
[na Toro yro6pl nomyunTb JanbHelimme cBeyeHua O XapaKTepe mpouecca odpa- 


MQCHUITHbIL KAHAN 


Nlyvok npormonob 


Kamepa cunxpo- 
GuKOmpoua 


0 100 200 300cm 


Beda EZeé 
Mago We 


Puc. 1. Cxema cmekTpometpa. a — Oerou, © — JlaTyHb, 6 — CBHHel, @ — CTaslb 


30BaHHA 7 -Me30HOB B (p —Pp)-cOyapeHHyxX, HAMM ObIJIM BbIMIOJIHCHBI OTBbITHI 
MO H3YYCHHIO HMIIYJIbCHBIX CI€KTPOB MH YIJIOBbIX paclipeemeHul BTOPHUHbIX 
fIpoTOHOB, UcMycKaemplx B peakuuax I u II npu asnepruu 660 Moss. 

CaMOCTOATeJIbHbIL MHTepec MpeACTaBIAIO YCTAHOBJIEHHE BO3MOXKHOCTH BBI- 
JleneHus u3 OOmlero MOTOKa BTOPHUHbIX WaCTHIL JeHTPOHOB, OOpa30BaHHbIX 
B peakuuu III, qua mocnegqyiomlero onpesenenuaA cTeneHH UX NOMApMsalMH. 
Tloqo6upili SKCMepHMeHT B COUeCTAHHH C H3MepeHHAMH TOJIHOrO ceyeHUA peak- 
uuu III uv ero 3aBHCHMOCTH OT 9HeEprHH, a TakxKe yrsoBporo pacmpeenenna 
WM aCHMMCTpHH B BbIXOJe =-Me30HOB, OOpasOBaHHbIX IIpOTOHaMH C H3BeCTHOH 
CTeNCHbIO MOMAPH3AaMH, MO3BOJIAeT MpOBeCTH MOHbIH cheHOMeHOsOrHYeCKHH 
ananu3 peakuun III, Bkmouad onpeyeieHve COOTHOMeHHA MK Ay HHTCHCHBHO- 
CTAMH JIBYX BO3MOXHbIX TepexXOOB, OTBeUAIOIWIMX HCMYCKaHHIO ME€3OHOB B 
p-cocronHHn: 1S,—-8S; uw *D2—*S). 

OKCHepHMeHTHI ObWIH BBITIOMHEHbI Ha 6-MeTpOBOM CHHXpouMKAOTpoHe MHu- 
CTHTyTa sepHEIX mpodem Axayemuu HaykK CCCP. Mcmonp3opanca ny¥oK 
TIpOTOHOB C MMOTHOCTHIO MoTOKa 3-10° nmpoToHoB/cM*:cek, BbIBeJICHHbIi B aTMO- 
ccbepy MocpeCTBOM BosOyxKAeHHA pala bHbIx KomeOaHHl B OOMACTH NOCIeCLHAX 
opout. Queprua mpoTonow pasusitacb (660+3) Mos. [lonymmpuna cneKTpa 
MpoTOHOB coctaBsana +5 Mas. 
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Cxema CieKTpOMeTpa H pacmOuO*KeHHe ero OTHOCUTEMbHO MepBHUHOTO Ny4Ka 
MW O€TOHHO! SaMHTbI pH H3MepeHHM CHeKTpa MO yrvioM 7° MOKasaHbl Ha px. 1, 
OcHOBOH CMeCKTpOMeTpa CJIYKHJ MAPHHT C KpYyrJIbIMH NOOCaMH [\MaMeTpOM 
100 cm 4 BO3,yuIHbIM 3a30pom 10 cM. Powb MepBok WlesM CIeKTpoMeTpa urpada 
MHMINCHb WHpHHOH | cm u BbICoTOH 2,5 cM. BropHunbie YacTHlbl, MCIMYMeHHble 
H3 MHLWCHH NOX yrviom 7° K HampaBJIeHHIo NepBHYHOrO NyyKa, NPOWAA KOJIMA: 
toppt B u C c ceuenHem, cooTBeTcTBeHHO (2 < 3) cm u (3X3) CM MH aHaJH3He| 
pyioulee mone, oTOMpamucb KOIMMaTopom D c ceyenvem (1 x 3) cM H 3aTeM| 
nO KaHasly, CqenaHHoMy B 3,6-mMeTpoBol OeTOHHOHM cTeHe, NoMmaaM B SKCHe=| 
PHMCHTaJIbHYIO J1aO0-! 


o> 


“ patopuio. B KauecrTBe| 
ylereKkTopa uacTan Ha 
P BbIXOe CleKTpOMeTpa 


HCHOJIb30BaJICA TeJIe= 
CKON, COCTABJICHHBIM HS 
yeTHIPeX  CIHHTHJIJIA| 
IMOHHBIX CUCTUHKOB,| 
BKJIOUCHHBIX B CXCMY) 
TPOHHBIX H YeTBEPHBIX | 
copnayennit. [lopor pe-- 
rHCTpalHu JIeKal py: 
1100- 10° raycc-CMs 
[Iporoub! 4 AeHTpOHbi, 
a B HMKHeEH YacTH 
CHeKTpa H ™-Me3OHBI, 
HCHTHUUMP OBAJIHCb 
nO HX MMIyibey 
mpooery. 
Ha omnbire ompeye- 
JIAJICA OTHOCHTEJIbHBIIE 
CMeKTp HMITyJIbCOB 4a- 
4520 CTHIL MOcpeCTBOM H3- 
1d MeHeHHA ~—- HaTIps»KeH- 
‘ HOCTH MarHUTHOrO: 
| | TOA. DdpcbeKT OT BOAO- 
| 


— 


= 


pola Haxoquica nO 
pa3HOCTH BbIXOJOB H3 
NOJIMSTHICHOBOK ui 
4000 tp. +«YTuepoqHoh mumeneh, 

kunveayce-cm  UMeBLIUX OJMHAKOBYIO 
TOPMOSHY!IO ~— coc 06- 


NOU 


sasfen TS \ 
2000 3000 
ip 

Pue. 2. Umnyapcublit cneKTp MpoTOHOB H JelTpoHoOB oT 
(p —- p)-coymapenuii nog, yraom 7° B aaOGopaTopHoli cucteme HOCTb. Kasn6poBka 
LIK aJIbI YMILYJIbCOB- 


NPOW3BONMaCh TO MOMOAKeHHIO TIMKa yipyro paccesHHbIX MpoToHoB. B pe~ 
3YIbTaTbI W3MepeHHH BHOCHIMCb NOMpaBKH, YYMTHIBAIONIMe NpocueTbl perHucTpH- 
PYtouleH CHCTeMbI, TOPMOMKeHHE YACTHL B MUILICHH, a TAKKE MOPMOULeHHe YaCTHIL 
B MHUWIeCHH WM CUMHTHIATOpax. MakcuMaJibHadt CyYMMapHasi nNompaBka He mpe- 
Bhatia 15%, 

Ha puc. 2 w300paxKeH HMMYJIbCHBIM CHeKTp BTOPHYHbIX MPpOTOHOB uM Jeli- 
TPOHOB B PaBHbIX HHTepBawax (7p, NOJyYeHHbI moO yrsiom 7°. Han6onee uHTeH- 
CHBHbIM nuK pH Hp = 4260-10® raycc-cm oTBeuaeT poToHaM, yrpyro-pac- 
C€AHHBIM IIPOTOHaMH Ha yrou 17° B cucTeMe WeHTpa Macc (c. U. M.). Pa3Mbli- 
THe STOrO TIHKa B CTOPOHY MeHbINHX 9HeEprHH OOycMOBMeHO pacceaHHeM HW 
TOPMOXe€HHEM TIPOTOHOB B_ kKOJMHMaTOpax*. Ilnku mpn Ho = 4520-109 x 


$1 t 
1000 


* B HenocpecTBeHHOM OMH30CTH OT CHHXPOIHKIOTpOHa ypoBeHb (ona OT MOOOUHBIX= 
H3IY4eHHH Obl Kpaiine BeHK, H 9TO HCKNOUATO BO3MOX%KHOCTh BbiJeMeHHA Nyaka BTOpHY- 
HbIX YaCTHU, Ha BXOe CHeKTpOMeTpa NpH MOMOMLM HaOopa CIHHHTUJWIAIMOHHbIX Cue TUHKOB. 


500 


70 = 2880-103 raycc-cm OTBEUAIOT JleHTPOHaM OT peakunH III, HCHYULCHHbIM TO] 
grsiom 43° u 153,5° B c. UW. M., cooTBeTcrReHHo. Tlowoxenne jelTpou- 
IIx TIMKOB OTHOCHTCJIBHO MTIMKa ylIpyro-pacceaHHbIX MPOTOHOB oTwmHuaerca 
p? BHIYHCNeHHOrO He Ooublue, YeM Ha | %. 

. Henpeppipuptii cuekTp mpnnaqnexKut BTOPHUHbIM [pOTOHaM OT peakiHil 
pu Il. Ero spepxusaa Mpanula CopnaaeT C BbIYHCICHHbIM 8HayeHueM, paB- 
MbIM AIH YKaSaHHbIX peaKUHH, COOTBeTCTBeEHHO, 3560-103 4 3590-103 raycc-cM. 


tlo ypoBHio (poHa B OONaCTH, Mpuseratomeli K BepXHeH panne HempepbrB- 
WOrO CHeKTpa, MOXxHO ObIIO 


3AKJNOUHTb, YTO MPOTOHbI, yil- 
PyrO-pacceAHHbIe MpOTOHaMH HU 
{CIIbITABIUMe YaCTHYHOe TOPMO- 
KeHHe B KOJWIHMaTopax, JaloT 
skJiayl B HeIMpepbIBHbIM CMeKTp 
e Oomee 3%. OGpamaeT Ha 
>eOA BHHMAHHe TO, YTO B He- 
Mpe€pbIBHOM CleKTpe MpOTOHOB 
He BbIJeJIeHbI 3aMeTHO 00a yua- 
KTKa, oTBeyalollve MpHMepHo 
OJIOBHHHBIM 3HaYeHHAM = UM- 
YJIbCOB J[ByX Irpymnl jleuTpo- 
OB. STOT 3KCHepHMeHTaJIbHbILi 
(pakT ABIIAeTCA ONpejeseHHbIM 
MOKa3aTeIbCTBOM TOrO, 4TO 
TIpOTOH HW HeHTPOH B peakIHH 
Iu yea nporoua B peakunn II 
peqKO HcIlycKaloTcA C MaJIbIM 
HMILy JIbCOM OTHOCHTe€JIBHOrO 
JBUxKeHHA. 

CneKkTp BTOPHUHBIX YacTHIL 
oT (p—p)-coyyapeHHH, aHauio- 
THUHBIM BbILMeONHCaHHOMy, Obl 
nowsyueH TakxKe Of yrviom 
12,2° oTHOCHTeJIbHO MNepBHy- 
Horo myyKa. B 9sTomM cuy4ae 
JIeCHTPOHHbIe MHKH HaOUOaJIHCb ®, 

ert Pp ——_> 
¢€ JI@BOH CTOPOHbI MHKa, OTBe- 
yaioulerO § ylipyrO-pacceAHHbIM Pue. 3. Mmnyapcuplii cnektp MpoToHoB oT (p — p)- 
npoTouam, mpu Hp = 3220-10° coyfapeHui nog yriom 18° B ma6opaTopHow cucTeme 
wu Hop = 3950-10? raycc-cm. Ha 
puc. 3 u300paxkeH cieKTp BTOPHUHBIX MpOTOHOB OT (p—p)-coyqapeHHii, 43- 
MepeHHplli mog yraom 18°, rye yxKe He HaOmofaloTCA JeHTPOHbI OT peak- 
uuu II. Cnexrppl, u3mepeHupre nog yrsamu 24 uw 30°, MMeIOT Tako xe BUHL, 
Kak HW TOW yraiom 18°. 

Hopmupopka CiekTpoB B aOcOJIOTHBIX EMHMaX MpPOH3SBOIMACh [BYMHA CIIO- 
co6amu: |) qupegeeHHeM HHTerpaJIbHOrO BbIXOffa BTOPMYHbIX TMPOTOHOB OT 
peaxuuit I u Il; 2) cpapHenuem lomayeH NO] MHKOM, OTBeYaIOWlHM yIIpyro- 
pacceAHHbIM HpOTOHAM, H MO HeIpepbIBHbIM CIIEKTPOM IIPOTOHOB. 

Ha6mojenuble B Ja6opaTOpHOH CHCTeMe CHeKTpbI Obl MCMOJIbSOBaHbI 
[IX MOCTPOCHHA MMIMYJIbCHbIX CI€KTPOB BTOPHUHBIX MpOTOHOB oT peaKkuun | 
u Il nog pasmMuHbIMH yrsiaMH B Cc. 0. M. PesyabTaTbl COOTBETCTBYIOWIUX 
nocTpoeHwi noKasanp1 wa puc. 4*. V3 sToro pucynka BHAHO, 4TO (opMa 
AMITYJIbCHOrO CI€KTpa BTOPHYHbIX MPOTOHOB pe3KO H3MeHAeTCA C YIJIOM 
UCIYCKaHHA. Oxasasiocb, 4TO MpOTOHLI ¢ MMITysbCoM Combine 250 Mop/c 
ACIIyCKaloTCA IpeHMYyLecTBeHHO Biepel HM Ha3sayq, Tora KaK MpOTOHBI C 
MCHbILMMM MMIIyJIbCAaMH MMeIOT paciipeseuenne, OIM3KOe K H30TPOIHOMy. 
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* Bce ReJIM4HHbI, OTHOCAM[HeCA K C. Il. M., MOMCYCHDI 3Be304UKOH. 
Oil 


Vis cpaBHenus nviomlageii MO KpHBbIMH pc. 4 HaleHO, YTO 3aBMCHMOCTE 
ds*/dw* or yria wcmycKaHua mpoToHa 6” cooTBeTcTByeT BbIpaxKeHHIO 
. \ 


a =~ 1,3 (0,8 + cos? 6”) x 1072? cm?/crepag. 


CylecTBeHHO, 4TO TO OO/bIIMMH YrslaMH KPHBbI€ MMIMYJIbCHBIX CICKTPOB 
OOHapy2XKHBaIoT OTUETINBbIH MaKcHMyM BOIH3H 220 Mop/c. ITy OcoOeHHOCTE 
CIEKTPOB MO2KHO KayeCTBeHHO MOHATb B paMKaX JOMyULeHHA, YTO TIpH AaHHO 
39HeEprHuH OOpasoBaHHe ™-Me- 
30HOB B_ (p— P)-CTOJIKHO- 
BeHHAX B HEKOTOPbIX CJIy- 
yaaX MpOWCXOXMT Ydepes 
TIpOMexKYyTOUHOe BOsOyxKeH- 
Hoe COCcTOAHHe HYKJIOHA, 
IIPOJOJKHTeIbHOCTb 2KH3HU 
KOTOporo CcpaBHHMa Cc ]JIM~ 
TeJIBHOCTbIO coyaapeHis. Bo 
YCJIOBHAX HaCTOAMMX OMbI- 
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Mab 
C 
So 


0 
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2 4 TOB OCTyYNHaa 9HeprMus, 
as pashan 305 Mop, nouTH 
"lh, Halesio OuoKHa Oblia Obi 
SZ pacxOZOBaTbcA Ha BO3OyXK- 


meHve Hyks0Ha. B pesyJib- 
Tate 9TOrTO Bo3s0yxXeHHEI 
: HYKJIOH HW CoyyacTByIOllaAr 
0 8 200 0° ; 0. 8” cromkHopenMu YaCcTHI 
eae TOJI2KHbI HM€Tb MaJIbI€ CKO- 
pocTH BC. I. M. H HaX0O- 
JWMTbCA IIpeHMylecTBeHHO B 
S-COCTOAHHM OTHOCHTeIbHO pyr Apyra. Bo3MoxHO, 2TO OOCTOATEIbCTBO 
CHOCOOCTBYeT BHIABJICHHIO NOX OO/bIIMMM yruiaMH HaOJI0Ae€HHA MpOTOHOB OT 
cBoOoqHOrO pacnada BosOyxTeHHOrO HyKNOHa. Ecam paccCMaTpHBaTb CNeKTpbI 
NOX OOJIbUIMMH yrviaMH Kak CICKTPbl MPOTOHOB OT paciajla BOSOyKIeHHbIX Hy- 
KJIOHOB, NPOWCXOMAMerO WOCIe Pas LeeHHA CTaTKMBaIOULMXCA YaCTHI, TO OKa- 
XKeTCA, YUTO MAKCHMYM MMIMyJIbCHOrO CHeKTpa MpOTOHOB BOwH3H 220 MoB/c coorT- 
BeTCTByeT MaKCHMyMy 9HepreTHyecKoro cieKTpa 7 *-Me3OHOB BOWH3H 125 Mos. 
C yueroM 9HeprHu OTAaYH MpoTOHa M COOcTBeHHOM 9HeEPprHuH m-MesoHa 3Haye- 
He 9HeEprHu BOsOyxJeHHA HYyKJOHA oJyyaeTcaA paBHbIM ~ 290 Map, uTo 
coBplaylaeT CO 3HaYeHHeEM 9HEPrHH, pH KOTOPOM HaOwlOMaeTcCA pesOHaHC B 
pacceaHHH 7%-Me30HOB HyKJOHaMH. Takoe COBMajje@HHe HaBOJHT Ha MBICJIb, UTO, 
MOBH)(MMOMY, UMeeTCA OllpeyeJIeHHOe COOTBeTCTBHe Me Ky MpoweccamMu pac- 
CeHHHA T'-Me30HOB HYKJIOHAMH HM pOxKJeHHA Me30HOB & peakuunx I| u II, 
OOYCJIOBJIEHHOe CHJIbHbIM B3aMMOjeliCTBHeM MexK]y HYKJIOHOM M 7*-Me30HOM 
B COCTOAHHM C NOJIHbIM MOMeHTOM 3/2 MH H380TOMMYeCKHM CIHHOM 3/2. 


Puc. 4. Umnypcupie cnekTpbi MpOTOHOB B C. I. M. 
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PH3ZBHKA 


B. A. NATHHIUKHH 


CNEKTPbI ®OChOPECHEHUHH HEKOTOPbIX APOMATHYUECKHX 
KHCJIOT MPH TEMMEPATYPE )KHJAKOrO BO3SYXA 


(II pedcmaszeno axademukom A. H. Tepenunoim 13 II 1956) 


_§ 1. Benson u ero nmpons3Boguple, B TOM 4MCuIe apOMaTHYeCKHe KHCJIOTHI,. 

CcpopecuMpytoT IIpH HA3KHX TemMepatypax. B npeybiyuiux padorax apropa 

*) Obl H3yYeH 3aKOH 3aTYXaHHA toctopecueHUMH HU JWHTebHOCTb MeTacTa- 
{JIbHOrO COCTOAHHA MOJIEKYJI APOMATHYeCCKUX COeHHEHHH Mp HA3KHX Temme- 
aTypax. B Hacrosmel pa6ore HcCIeqOBaHbI CNeKTpbI (octpopecweHuHH cnup- 
BbIX pacTBOpOB GeHs30lHOH [C,H;COOH |, draneBoit [Cs;H, (COOH):2] u ran- 
Boh [C,H2COOH (OH)3] Kucnor pu Temnepatype »uAKorO BOssyXa. 

_B pa6orax, NOCBAIIeHHBIX cCleKTpam (pocopecleHuHH apomMaTuHyecKHXx 
dequHeHHH IIpH HHSKHX TemnepaTypax (? °), cneKTpbl docopeciennuu PTa- 
eBOll i raJOBOH KHCJIOT He UCceqoBaHcb. CnekTp docdopecieHuun GeH- 
OWHOH KUCIOTbI IpH TemMepaType %XHAKOrO BOsAyxa UccTe_OBaN BrepBble 
,OBabcKHH (*). OH Nomb30BasICA KBapleBbIM CHeKTporpadom H ucceqoBaI 
palinioio (buoNeTOBy!0 ‘H yJibTpaduoueToBylo OOsacTH cneKTpa. B paGore 
\OBaJIbCKOrO J\aHbl MAKCHMYMBbI 5 MomO0c H3 STHX OGNAacTeH oT 366 oO 416 My. 
» Hamel paOore MbI HCC/IeOBaJIM CTCKJIAHHbIM CeKTpOrpadom cneKTp (ocipo- 
ecIleHIMH OT (PHOeETOBOH WO %eNTOM YacTH cnekTpa. Hamu ualtyeno 8 nonoc 
MakcumMyMamu oT 4055 yo 5388 A. B dbuoneroBol o6macTH Hawn u3MepeHuA 
OBMagaror c H3MepeHuamu KopaspcKoro. VuibtpacbuomeroBy10 O6aCTb MbI He 
CceqOBasIH, TaK KaK MIpHMeHAJICA CTeEKIAHHBIM cneKTporpad. 

CnekTpbt cdboccbopecleHHH apOMaTHYeCKHX COeMHeHHH pH Temmepatype 
<MKOrO BO3yxXa COCTOAT H3 NOMOC pasHYHOH HHTEHCHBHOCTH MH HMEIOT KOVIe- 
aTeJIbHy!0 cTpyKTypy (°). Ilonocpl B cneKTpax tocdopecueHuHH OOYCJOBJIeHBI 
epexOJOM MouleKyJI C BOSOy2KACHHOrO MeTacTaOHJIbHOrO YpOBHA K pa3JIM4HbIM 
OeOaTeJIbHbIM YPOBHAM OCHOBHOrO COCTOAHHA. : 

Kak moka3an A. H. Tepenun (*), MeracTraOvibHoe COCTOAHHe OpraHHyeckou 
(OJIEKYJIbI ECTh TPHIMIJIETHOe COCTOAHHE, CBOHCTBCHHOe OeCH3OJIbHOMY AJIpy BCeXx 
pomMaTuueckHx coeqMHeHUH. 

MoccpopecueHuHA MpelcTaBIAeT HapyuieHHe OMHOrO H3 OCHOBHBIX CMeKTpO- 
KOMMYeCKHX MpaBul — 3anpeTa HHTepKOMOHHALMM WU HepeKO OHOBpeMeHHOe 
apylienue BToporo 3anpera — 3ampeta cummetpuu (°). U3syuenne cocdopec- 
CHIH MO3BOUIMeT YCTAHOBHTb TpaHHLbl IPHMeCHHMOCTH yKa3aHHbIX OCHOBHBIX 
ONOKeHUH CMeKTPOCKONHH HW MOMYIHTh HeKOTOpble CBEJeCHHA O TPHIVIETHOM 
OCTOAHHH OpraHHyeckHx MomeKys. M3yuenne mocieqHero peAcTaBaneT ak- 
yallbHylo 3ajlauy, Tak Kak TpHMyleTHOe (O“paqHKaJIbHOe) COCTOAHMe OpraHu- 
€CKHX MOJI€KYJI CUMTaeTCH HauvasIbHbIM 3BeCHOM HEKOTOPBIX Ba?KHeHIUHX XH- 
[HUeCKHX peakUHii H B HepByi0 OYepeb peakuH OKUceHUA (°). 

§ 2. Ina Bos6yxKenun cocopecleHuMH TIpHMeHANacCh pTyTHad Jamia 
IPK-2. PororpadupoBaHHe CHeKTPOB MPOH3BOAKOCb TPCXIPH3MCHHbIM CTCK- 
AHHBIM cnekTporpacdom MCII-51 (1: 2,3) co menbio 0,04 mm. Ucceqyempie 
HMPTOBbIe PaCTBOPbI apOMATHYeCKUX KHCIOT NOMEMLAIHCb B MeTAJIMYeCKHe 
OCYAMKU CHelMabHOH KOHCTpyKUMH (°). CBeT TIOMMHeCHeHUMH HanpaBsAJcs 
a Web CHeKTpOrpada pH MOMOMMIM 3epKava. Tlepeq mesmbio cneKTporpada 

003: 


rloenlasica (poTosaTBop. MuxkpooTromerpHpoBaHve CieKTporpaMM MPOHSBe 
JMNOcb (POTOISIEKTPHYCCKUM MHKpOPOTOMeTpOM THITAa M®-2. | 

Ha puc. | npuBeyeHbl MAKpOOTOrpaMMBI CIICKTPOB (pocrpopecle HLH as 
TOBLIX pacTBOpoB GeH30HHoH (/), praneBol (//) H TranNOBOH KHCIOT ( | 
Onpeyeienve JJIMH BOJH MpOHSBOAMIOCb MyTeM HHTeplOAWMH IO (popMyat 
TapTMaHa MexK]y JIMHHAMM CleKTpa PTyTH. 


/ToyvpHeHue 


y 


Puc. 1. MukpodotorpaMMbl BHAMMOM YacTH CieKTpoB PocHopectex- 
unu Sen30!no (/), branepoi (//) uw ramnopoH (///) KucaoT 


§ 3. Tak kak, coriacHo OOMleMpHHATOMY MpeCTAaBJeHHIO, MOJOChI B CHEKTpax 
cpocopecleHUHH OObACHAIOTCA Kak Pe3yJIbTaT NepeXOJla MOJICKYJIbI C BO3OyXK: 
JIeHHOrO 3ICKTpOHHOrO YpOBHA (MeTaCTaOMJIbHOrO) K pasMHYHbIM KOMeOAaTeJb- 
HbIM YPOBHAM OCHOBHOrO COCTOAHHA, TO pasHOCTH YaCTOT MAKCHMYMOB MOMOC 

B cieKTpe (docdopecueHuHH 


Ta6auna 4 JOJDKHbI ObITh PaBHbI YacTo- 
TaM KOeOaHHH B HEBO38OyX- 
KonebaTembHble YaCTOTbI 
CHER ERCaee. a Boeken, Sara @HHOM COCTOAHHH WAM UX 
een one - - = KOMOHHAalHsM. 
veolllpet talent aadl ae AHaM3upysf B Ka>K]OM 


-CHeEKTP€ pasHOCTH UWacrTot 
Beusofinad Kucota | 24685} 313 | 608 | 1187 | 826 M@X*K]LyY M@KCHMyM@MH Kaxx- 


Oranepan i, 21739| 313 | 608 | 1182 | 992 ' ; 
Tasopaa . 23283| 313 | 608 | 1187] — AOK MOMOChI H BCeX MOC 


AY!OULUX, MbI TIpHXOUM K 3a- 
KJUOUeHHIO, TO B CHeEKTpPax (poc*opecleHUMH UCCeAOBAHHbIX HaMH apomaTH- 
YeCKHX KHCOT MPOABJIAIOTCA ONpeeIeHHbIe KOMeOaTeMbHbIe YacToTp vy’, v", v”, 
vIV (cm), MOIb3yYACb KOTOPbIMH Mbl MOXKCM BbIYHCIMTb YACTOTbI MaKCHMYMOB 
mojoc B CHeKTpax cocdopecllenuHH 10 (opmyue 


y=) — ny’ des Nv" sates Nav nav: (1) 


% —¥4acTOTa MaKCHMyMa C HaHOO/IbUIeH YacTOTOH; ny, Nz, M3, Ny —MOCTOAH- 
HbIe JWI KaxKOrO MakcuMyma. . 

Hi3 cbopmyspt (1) o6pasyrorca Jia KaxKOro cheKTpa cepuambHble PopMyubl 
4YaCTOT MAKCHMYMOB T1O10C. GHAYEHHA Vy H KOMECOATEIbHbIC TACTOTHI JIA KaKLOrO 
cnekTpa lpvBeeHbI B Taba. 1. 

KoseOaTebuble YacToTb! TaGn. | O6HapyKeHbI TakKxKe B CHeKTpax Apyrux 
apoMaTHuecKHX coeqnHeHHit (°,!°). 


304 


I. Bensofuagn kucaorta 


4 5133 19482 | 19472 ae 
5305 18850 18846 I = Qy lV my , pal: 
8 | 5388 | 18560 | 18533 ae eae oe : 
nl 4051 | 24685 | 24685 pyr 
3 5045 | 19822 | 19821 I ype eee 
5 5203 | 19220 | 19213 " Acces 
4 4339 | 23047 | 23033 yi 
ey) 5133. | 19482, | 19472.) JI Foro es Mave he 8 
t 4051 | 24685 | 24685 ae : ny =0 
6 5254 | 19033 | 19054 V Pmay — Th 9 nents 
we : Qu 
Il. ®tTaneBan KuUCHOTA 

n 4600 } 21739 | 21739 

4 5433 | 18406 | 18383 LAr Lk 
5 5735 | 17437 | 17444 : eps race Re alee a = 3 
2 5164 | 419376 | 19375 ‘i ie s na 
3 5328 | 18769 | 18767 dS Ms caf pe 

Ill. Tannaopaa Kucaota 

4 4295 | 23283 | 23283 Hees 
2 4739 | 24101 | 21092 ' nee 
‘5 5473 18271 48275 Lire 2a ny, = 16 
6 5569 | 17956 | 417962 ee 
4 4295 | 23283 | 23283 m=O 
3 5252 | 19040 | 19027 fi be : ee 
8 6021 16608 | 16595 Mae bi, ny = 11 
0 6257 | 15982 | 15987 : ty ed 
4 5337 18737 18714 rai , aa vt Ns == 0 
9 6152 | 16355 | 16340 HI WE Nome Vere tte Y ae: 
3 5252 | 19040 | 19027 rea, yi 
7 5753 | 17482 | 17462 IV Phe gk tig ee 


Uacrorbl MaKCHMYMOB HO0c, OMpeseeHHbIe H3 MMKpOoTorpaMM, a Tak- 
BBIUHCICHHbIe 10 CepvasbHbIM (popMy.iaM Tuna (1), IpHBesenb! B TAO. 2. 
Ha puc. 2 mpescTrapieHa cxema oO0pa30BaHHA 
KTpa (pocctbopecleHuHH FraJWOBOH KucNOTD, Ha 1256960497 
rOopolt JIMHHH MaKCHMyMOB [1OJIOC paCMOOKeHbI 
C€pHAM B COOTBETCTBHH C TAO. 2. 
AwvasIM3 CneKTpOB (ocopecueHUHH MpHBORUT K 
YIOULMM BbIBOaM. 
1. Cnextppr cociopecueHuuH apomaTHyecKuXx 
IOT COCTOAT H3 pHa MOMOC, HMeIOUIAX MaKCH- 
bl pa3JIMYHOM MHTeHCHBHOCTH. CueKTp cbocdopec- 
MH OeCH30MHOH KUHCJIOTH! B BHAMMOM OOmacTH 
yeTupaetca or 2. 4047 A go 5431 A u cocrouT H3 
onoc. CmeKTp (bocopecienunu dtameBoH Ku- 
ThI HMeeT AIHHYy oT . 4034 A 405837 A u cocTrouT 
} mogoc. CuekTp (boctbopecueHunH rammoBol KH- Pre. 2.Cxema o6pasopanna 
maeeT qainny or A 4276 Ano } 6293 Au co- M@aKCHMYMOB TMowoc cnek- 
rpa docbopecheHuHH Tavi- 
wT u3 10 nMosoc. JOBOM KHCJOTHI 
2. CnekTpbl (boctpopeclkeHUHH APOMATHYECKHX KHC- 
MMEIOT TIPH TeMMepaType %HAKOrO BOsAyxXa KOJIeOaTeIbHy!O CTPyKTypy. 
3. Bo pcex cheKTpax MpOsBsAoTcA Be OOUlHe BCeM CeKTpaM KoNeOaTesb- 
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ube yacToTb y’ = 313 cmt u v’’ = 608 cm™4, coorsercTByiomHe KOeOaHH 
cpa3zeit C —H w.C —H Gensonpuoro konpa (°,°). 

4. Uacrorpl MaKtHMyMOB Tosl0c BO BCeX eee (boctbopecueHuHH Y, 
BJIETBOpAIOT cpopmyste (1). 

5. MaxcumyM mooc O6pasyloT cep B cooTBeTcTBHH t cbopmynon 
B cnextpax cboctopecueHun SeH3OHHOM HM TasJIOBOH KUCJIOT HMeIOTCA OJMHAI 


BbIe CepHu Bua 
vr vy yy, (v= vy ey", 


Tloctynu0 
6 XII 195m 


(UTMPOBAHHAS JIATFPATYPA 


15. A. atuun «uit, “Ass. AH CCCP, cep. dua.,-15, Ne 5, 597 (1951). 737g 
walski, Phys. Zs., 12, 956 (1911). *A. Kronenber ger, Zs. f. Phys.) ‘tamu 
(1930). *H. B. O6peumos, A. © WpuxorsKo, Ilamaru Ceprexn Wsanosn 
Bakunosa, Msn. AH CCCP; 1952, erp.* 197. ®T. MH. Wuxy nu, bo Ay € eee 
KOB, KOTO, 19, 11, 1000 (1949). °® A. A. Hapuna, 2. B. Wnormbckm 
Wiss. AH CCCP, Cep. mus., 15, No 5, 585 (1951); DKOT®, 21, 2, 142 (1951). 7A. H. F 
peuuu, Acta Physicochim. URSS, 18, 210 (1943); /K@®X, 18, 1—2 (1944). § A. H. T 
peuuu, Moroxumua kpacuteneH, Way. AHCCCP 1947. °B. A. Watuunxu i, JAl 
57, No 8, 771 (1947). 29 M. B. Bonbpkenowreftu, M. A. Enpamesuy, B. 1 
CTrenauos, KoneOanua monexya, 2, 1949. 
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Horaayge Akagemuu nayr CCCP 
1956. Tom 109, Ne 3 , 


’ PH3BHKA 


B. ®OAHHBEPYL u E. ®PAILKHH 


AWCHEPCHOHHOE COOTHOWEHHE WIA S®EPMH-4YACTHLL 
(IT pedcmasrzeno axademuxom H. E. Tammom 29 II 1956) 


CoppeMeHHasi KBAHTOBAd TEOPHA MOA OCHOBLIBAeTCH Ha OONIHX TpeOOBaHHAX 
PeIATHBUCTCKOM MHBapHaHTHOCTH, MpHYHHHOCTH MM TrpaHHUHBIX ycsoBHii*. 
Oyuako MONMBITKH pellaTb ypaBHeHHA TeOpHA C KOHKPeTHbIMH BHaMH B3aHMO- 
JeHCTBHA MIPHBOAAT K BbIBOLY O BHYTpeHHel MaTeMaTHYeCKOM He3aMKHYTOCTH 
Teopuu (?,") (mepeHOpMupOBaHHblii 3apay, OKasbIBaeTCA paBHbIM Hywo). B cpa3n 
€ 9THM CTAHOBHTCH OYeHb CYIICCTBCHHBIM BbIABJICHHE TAKHX CJeACTBHM u3 yKa- 
3aHHbIX OOULUX TpeOoBaHuit’ TeOpHUn, KOTOpBIe, C OMHOM CTOPOHBI, He 3aBMCAT 
(OT KOHKpeTHOrO Bua B3aHMOJeHCTBUA H, Cc Apyrou, MOCTYNHbI 9KCHepHMeHTaJb- 
‘HOM MIpOBepKe. ITO MO3BOIHT OTBETHTb Ha BOMpPOC O COBMeCTHOCTH STUX OOMINX 
TpeOoBaHnHli TeopHH Cc JeHCTBHTeIbHOCTHIO. OHUM H3 TAKHX CJIeACTBHM ABJIAeTCA 
‘JMCMepCHOHHOe COOTHOIIeHHe, CBASBIBarOlee JeHCTBHTeIbHYIO H MHHMYIO 4a- 
‘CTH AMIIMHTYAbI paccesHia BHepey. Takoe COOTHOIIeHHe JIA pacceHHHA 603e-4a- 
CTHIL ObIIO ycTaHOBIeHO B padorax (°—5). Llembio HaCTOAINeH 3aMeTKH ABJIAeTCA 
BbIBOJ JHCHepCHOHHOrO COOTHOMICHHA JIA paccedHua (bepMH-4acTHLL. 

Marpuunpiit snement <py, gu.|S |p, gu > paccetHuaA AByxX (epMHOHOB HB 
cocTosHua c 4-yMMysbcamu p’, g’ WH MONAPH3allHAMH, COOTBeETCTBeHHO, 2’ 
Hj’ B COCTOAHHE C HMIYJIbCaMH p’, g’ H NOAApH3allHAMH A, }, paBeH 


<Pas Gu 1S| Pin qu> = ih dxdy U(p, x) Le Qu, 


a! | T {x (x) Po (y)} | dps BL y U* (p', y)s (1) 


rye | qu, %>—TreliseHOeproBcKH BeKTOp COCTOAHHA OfHOrO (pepMMoHa C 4-uM-. 


MyJIbcoM g (q, Jo = V q@ + M2); V.— reiisesOepropcKue onepatoppl depmuona, 
U*(p, x) — pelienHe cBoOo,Koro eee ta Jupaka c 4-HMIlyJIbCOM p (Pp, Po = 
f= ee, M?) u Cle hs Le= (yp 0 / Ox, + M); Ly= (—y,0/0y p++ 
+ M);U =U*x,; unjexcnt «,8,«’ uw 6’ mpoderatoT 3Hayenua 1 u 2 M Xapak- 
TepH3yIOT 3apAOBOe COocTOAHHe (pepmuiona; CIHHOpHble HHeKChI JIA Tpo- 
CTOTbI He BbImucbIBaloTtca {A, B} = AB+ BA. Copepmasn ps (1) Audceper- 
IMpoBanHne Wo Xx H HHTerpupysA 3aTeM Mo y, Nomyunm** 


<pagu| S| pry que> = (2n)43(p +9 —p’ —q’) x 
x i\ dx exp [— ipx| U (p) gu, a | T fa ( (x), fe (0)}— 


— 18 (Xp) {fa (x), ©" (0)} | qu’, B> U* (p’), (2) 


* TIpn 4+-too uacTuibl saBaatoTcA cBOOOAHbIMM HM O6ulaqaloT HaOwO,aeMbIMH = MaC- 


caMH. 
ae IIpu BbIBOJe YTOTO COOTHOMCHHA npPeANOMaraercs, BO-NepBbIX, HHBapHaHTHOCTb OTHO- 


CHTeJIbHO MPOCTpaHCTBeHHO -BDeMECH HbIxX cme eH Hii Whee BS xy + ay HM, BO BTOpbIxX, CYylLe CTBO- 
BaHHe MONHOH CHCTeMbI BEKTOPOB COCTOAHHHM Cc Pbnosuie Honey obepruet. 


G* DOF 


rae fa(x) = Ly Pi (x); fo (0) = Pp (0) Lo. B Aanbueituem MbI OyqeM OMyCKaTh 
MHOXKUTeIb (2n)43(p + g—p’—q'). Unen ~ 4(%) B(2) B IIC@BAOCKaJIA PHOH | 
Me30HHOlt TeOpHH B Cly4ae paccedHua Brieped (p =p’, g = q’) paBeH HyJIto™. 

Jina pacceaHua Bnepe uMeeM (OMycKas WIeH ~96(Xo) HW nepexoga 
B CHcCTeMV, je HOKOMTCA (pepMHOH C 4-HMMyJIbCOM q) 


FSS (p, E) = i\ dee" DO (p) p, @'|T (Fa (x), foOh|e, BU"). B) 


B »Toi cucreme, Onarofapx HHBapHaHTHOCTH OTHOCHTeJIbHO MpOCTpaHCTBeH- 
HbIX OTpaxkeHHi, 


FM (—p, E) = Fxy (p, E), (4) 


gees MaTpHUHbIi 3JIEMCHT 3ABHCHT TOJIbKO OT 3HEPrHu Nayaroulero (pepMvOHa. 
na YHpOUeHHA 3aNHCH Mbl BpeCMeHHO OTBJICEKACEMCA OT 3aPAOBBIX HHJICKCOB. 


Bmecto Fi;(E) yqoOuo paccMarpuBaTb BesuunHy (*) 
Mis (E) =i \ cos px en (x) fA’ (E, x) dx, (5) 


rae Hh (E, x) = | OF (2), FO U*3|»'> (n(=( 9 ) mpm x00), Kove. 


, , 
pax cosiayaet c Mjj (E) npu E> M. Paso6pem Mi} (E) ua jelicrautenp- 
HylO H MHHMyIO 4acTH 


Mix: (E) = DiX (E) + éAbh (E); (6) 


DiS (E) =i \ cos px e'2*" (x) fae’ (E, x) dx, 


Ave" (E) = \ cos px =F (E, x) dx. (7) 


D(E) u A(E) mpenctaBuM B BHze 
D(E) = D® (E) + D® (E); ° A(E) = AM (By+ A (2), (8) 


rye D™ (E), A” (E) u D® (BE), AY (E) —coorsercrseHHo, ueTHas H HeveTHaA 
dbynkuuu or E. Benwunna fi}, (E,x) He umeer mosmocos Kak (dbynkuua E**, 


M13 TrpeOoBanua MpHunHHocTH (ft (By) 0 pH x? >0) naxoqum (m0 ana- 
AOrHH ¢ padoton (°)) 


D) (E = 2) ce rA(l); pb’ , 
0” 6)" 69 = 2" pf eae 


DOE) D? (Ey. 2 (BBD sc, (ee eae 
aS i P (E) 
E Ey Tw \ (E? St E?) (E2 YEE ES) (9) 


% 
| B o6kem cilyyae 9TOT “eH MOXKHO TaKKe He YUHTbIBATD, TOCKOJIbKy B AHcMepcHen- 
HBI€ COOTHOWMCHHA BXONMT PaSHOCTh JCHCTBHTCJIBHBIX YacTeH aMIVINTYAbI pacceaHusA BHepe! 
MIpH ABYX pasJIHUHbIX SHepruax (cM. (9)). 


*fOM" (E, x) comepxKuT unennt ~ E au6 
a, (By p HbI ~ E au60 Bosce ne 3apucamne or E. 
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| Takum oOpasom, COOTHOWIEHHA, Woyyenble LFoupy6eprepom (*), Hocat 
YHUBEPCaJIbHBIM XapakTep*. PasnuunA NpOABIAIOTCA IPH (usHYeCKOM UCTOVI- 


: (i) i 
KOBaHHM BeTHuHH A ee uD (EB), Bxoqamux B (9). B*caryyae paccesuns 
: 1 
ee won Ha thas ae DY (Byer AM By mpeAcTaBAloT coOoH cymMy, a 
\D™" (E) a A™ (E)—pasuocrb cootgercrpenHo jelicTBHTeMbHBIX HM MHUMBIX 


wacTeu aMILJIMTy], paccexHuan Buepey| HyKJIOHaA Ha HyKJIOHe H aHTHHYKIOHA 
pea AHTHHYKJIOHE. B camMoM AeNe, MO ONpeyeJIeHHto 


Deve (Ey f(D, (Ey D.(-o 8), 


AM (BE) =4/2(A, (E)F A, (—£)), (10) 


Pye S3HaAyOK IIVJIOC MOKa3bIBaeT, UYTO BeJIMUYHHbI OTHOCATCA K paccexHHHIo HyK- 


POH — AYKAOH. Herpyquo moka3aTb (HMIyJIbc p HanpaBanem no ocu z), 
4TO 
: 


U"— E) = iV*(E) Sy, (11) 


ae V’(£)—cnmnop, 3apsqoBo-conpsxeHHBI Kk U(E), a MaTpHia 
= é oh Yura (11), nomyyaem oKonyatembHo *** 


By (— EL) = Se. Di (E) Sim, Ata (E) = — Spy Ab, (E) Syne, (12) 


‘Tye 3HavOK MHHYyC MOKa3bIBaeT, YTO MATPHUHbI€ JJICEMCHTLI OTHOCATCH K pac- 
C€AHHIO AHTHHYKJIOH — HYKJIOH. 
: Takum o6pa30M, MaTpHUHbIM 9vIeMeHT pacceAHHA HYKJOH—HYKAOH JA 
OTPHaTeJIbHbIX SHEPrHH yaeTCA BbIPasHTb corsiacHo (12) uepe3s MaTpHUHbI 
9JIEMCHT AHTHHYKJIOH — HYKJIOH JIA MOJIOMKUTENbHOH ZHEPrHH, TeM CaMbIM 
TIPHAaB OMpeseseHHbI PusHyeCKHH CMBbICI COOTHOWMeHHAM (10). 

B ws30TomMyecKoM IIpocTpaHcTBe CBaA3b Mexky,y Di(—E), Ayx(—E) u 
D_(E), A_(E) umeer Buy**** (cmpica.] HHAeKCOB ompeyesen B (1)) 


Dép4(—E) = Dee,—(E); Age+(—E) =— Agp~(E). - (13) 


CreqOBaTeJIbHO, HallpHiMep, CyMMa aMIWJIHTy paccesHuaA Bllepey NpoTOH— 
IIpOTOH H aHTHMpOTOH —MpoTOH OyfleT YeTHOH (a pasHOCTb HeyeTHOH) PyHK- 
uel sHepruv. AHasOrHuHbIMH CBOMCTBAaMH YeTHOCTH OOsafjaeT CyMMa (pa3- 
HOCTb) aMIJIHMTY MpOTOH — HeliTpOH HM aHTHMpOTOH — HeTpOH (ecH B Havase 
M B KOHUWe Mpowecca NOKOWJICH HeHTPOH) UM T. J. 

B o6macth M<E<.co spemnunubl A,(E) MoxHO CBA3aTb C MOJIHbIM 
ceyeHHeM COOTBETCTBYIOWero Mpomecca 


ASK, « (E) = got (E). sn 


B o6nactu OX E< M, B oTanuHe OT Ciy4Yan paccexHHA Me30H — HyK- 
JIOH (rye B o6mactH O<@<p BHOCHT BKJal TOJIbKO OHO COCTOAHHe C 9HEp- 
reli w = p?/2M), Mbl MMeeM eJIbIi CIeKTp COCTOAHHH, BKIOYaA PeabHOe 
CBA3AHHOe COCTOAHMe — JelTpOH. B camom jlevie, M3 3aKOHOB COXpaHeHHA 


* OnM crpaBeMBbI, CCIM HHTerpasbl B MpaBblx yacTax (9) cxoAATCA. 
** UA (— E)—cnunop, nonyyaiomulica u3 U* (E) hopMabHo 3aMeHoli BcIO,y (BKMO- 
yaa Hopmuposky) E wa —E 
# Tak KaK-MATPHUHbIM 9JIEMeHT paccesHHA AHTHHYKJIOH — HyKJOH OnpeseseTcA ana~ 
jioruaHo (1), TOJIbKO CO 3HaKOM MHHyc (T. e. BMeCTO n(x) B (0) Haqo MMCcaTb y Se 
+e HanpaBsleHve NOJApH3aiuit Hao BbIOMpaTb MpH 9TOM B COOTBETCTBHH C (12). 
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Buga A,(E) HeTpyqHo yOequTbCH, 4YTO B MHHMYIO 4YacTb A,(E) B 9TOH 
OOaCTH 9HEprus’BHOCAT BKJIaq: 1) OMHOMe30HHOe COCTOAHHE C 9Heprueu 
E, = w2/2M; 2) B d@sactu OC E<M— 2p?/M—cocrosuua ¢ 4HCJOM 
Me30HOB 71, MCHAIOU[MMCH B Mpeflestax 2<N< V2M/p, 4, Hakoneu, 3) 11a 
paccestHua HelTpoH — npoToH — feirponnoe cocrosuve (En = M—e, rye 
¢— 9Heprua cBa3u jelirpona). Uro kacaerca A_(E), TO B Hee B OOvAaCTH 
O<E<M—2v?/M BuocaT BKaq COCTOHHHA C YMCJIOM MC3OHOB 71, MEHSIIO- 
WUxcA B Mpefemax 2<n<2M/p. 

He syaBascb B MO{pOOHOCTH, OTMeTHM, YTO BKa BCeX YyKa3aHHbIx 
cocTosHH B o6macrH OX E< M yyaetca cBa3aTb C (USHYeECKMMH BeJIMYH- 
HaMM HJIM BbIpPasHTb Yepe3 U3BeCTHble PusHuecKHe NocToMHHbIe. A MMeHHO: 
1) BKjaq OHOMe30HHOrO COCTOAHUA BbIPasHTb Yepes KOHCTAaHTy MCeBAOCKa- 
JIAPHOrO B3aNMOelicTBuA f; 2) MeHTpoHHOrTO cCOCTOAHUA — Yepes 3HEPrHo 
CcBA3H JelirTpoHa ¢; 3) BCeX APyrHX COCTOAHMH, BHOCAMUX BKaq_ B OONaCTH 
O<E<M—2p?/M, —uepe3 anammTuyeckoe NposOJKeHHe aHHTHJIAWHOH- — 
HOH YACTH MOJHOrO CeYeHHA B3aMMOJeCHCTBUA HYKJIONH — aHTHHYKJIOH. 

C yuerom Bcex 9THX 3amMeuaHHii MOxHO NosyauTh us (9) caeqyroulee 
JucnepcHoHHoe COOTHOMEeHHe: 


1 E ff E _ ptt dé se (E) 
Dy (E)—(1 +4) De (M) — (1 — 4) DM) = BN S leet 
M 
o_(E’)| , (2f2\ Pi. @— Baa) p? (L841) 
ea Ce M—w?/2M—E + Cry, E+e—M 
ge dE’ {| on (E?) (-E’) | 
Pp Ll oO Oo (— 
+h) i eS +323} | (15) 


0 


p+ (148) 0-0-4 (1-8), 09 = Bh 8 
M 


p 
Eile sol (28) pon, (2 Piss, Ozer) p? (4 “a Saat) 
ee wy Mawes Poem 
sk GHEE E’) 
p PMP PoB)) enn 
Say eee es Gaeea (16) 
0 


re NOMAPH3aMOHHble H 3apxAOBble MHekcbhl y BewMuHH D.(E), oc, (E), 
3,,2(E) BblOMpatorca B COOTBeTCTBHM c (popMyviamu (12) u (13). Koucranty 
Cy, B (15) u (16) B xopomiem npuOmw2KeHHH MOKHO BEIPASHTb Yepes 3Hep- 
rHiO CBA3H © JleHTpoHa: Ch, 6, e— M—*k; o,(E)—nomHoe ceyeHve aHu- 
HANH Up CTOJIKHOBeEHHM HyKJIOHa C AHTHHYKJIOHOM Ha UYHMCIO Me30HOB OT 
2 70 2M/p, ananutuyeckH mpofomKenHoe B O6OnacTh E< M; o,(— E) — 
NOJHOe CeYeHHe aHHTHIAUHM Ha YHCO Me3oHOB oT 2 yo V2M/p, anamnru- 
YeCKH MpoOoMKeHHOe B OONacTb —-M << E <0. 


@MusuyeckuH wucTutyT um. II. H. Jle6enena II 
Axagemun HayK CCCP 99 IT 1956 


IWMTHUPOBAHHAA JIMTEPATYPA 
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Mep aH4y K, JAH, 102, 489 (1955). *M. L. Go:dberger, Dive Rev. “es ‘ond 
(1955). 4M. Goldberger, H. Miyarawa, R. Oehme, Phys. Rev., 99, 986 
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Jloxnagn Akaygemun Hayk CCCP 
1956. Tom 109, Ne 3 


BHOPH3BHKA 


b 2 
K. H. BYJIAHOBA u A. B. JIYH3OB 


BJIAAHWE HEKOTOPbIX ®AKTOPOB HA BHJIMMOCTb 
IIPOBJIECK OBbIX OrHEH 


1 (II pedcmasaeno axademuxom A. H. Tepenunoia 3 V 1956) 


[upoko mpvMeHsemMbIe JWIst HaBHralMOHHBIX oOrpaxyeHuli mpoOmecKoBple 
1 BUHbI HaOsOaTei0 B BUAe MepHOAMYeCKHX KOPOTKHX CBETOBbIX BCIIbILeK 
3IMGHOrO WBeTa Ha (POHAaX pa3siM4HOH aApKocTuH. Mexyy TeM AO CHx MOp 3aBH- 
f10CTb Me2%XK]{y MOPOroBbIM OuIeCKOM BCIIbILIKH H €€ JWIHTeIbHOCTbIO Oba JO- 
TOUHO H3y4eHa TOMbKO JIA CyYad OMHHOUHIX OeNbIX IMpOOeCKOB, HaGJIIO- 
*MBIX Ha COBEPUICHHO TeMHOM (pone. Mbt nocTraBuin ce6e lebIo H3yuHTD, 
{ BJIHAIOT Ha STY 3aBHCHMOCTE: |) nepHoy 7, C KOTOPbIM NOBTOPAIOTCA Tpobve= 
1; 2) uBeT OrHA — OeVIbIM, 3eIeHbIM HM KpacHbili; 3) apKocTb cboua B. 


Pue. 1 


Bonpoc 0 BIMAHHH NepHoa Ha WoOporosbli OeCK BCMbIMIKH CHavasa Obl 
meyopau Teopetuyecku. M3 cbopmysnt Baonyena u Pea erKo BprBecTu (',%), 
) BUUMBI Gueck S WCTOUHMKa cBeTa Mocle NpeKpawenHua ero JeHcTBUA 
Trias ciagaeT 10 3aKOHy 


Cee Ss’ 5? 

nb a 7 Se 
_ S’ — BuuMplii 6leCK B MOMEHT, KOr{a CBeT MepecTasl AeCHCTBOBaTb Ha Twia3; 
—BpeMA, OTCUMTaHHOe OT STOrO MOMeHTa; 9 —MOCTOHHHad BeMYHHAa — 
beKTHBHOe BpeMA COXPpaHeHHA 3PHTeJbHOTO BMeVaTIeHHA. 
Tlosp3yacb popmyson (1), MoxKHO BBIYHCIMTb, KaKad YacTb BievaTeHHA 
TpeAbIyuMx BCMbINeK OCTaeTCA K MOMeHTY JeHCTBHA aHHOM BCMBIIKH, 
aKHM OOPa3OM paccyMTaTb BIMAHMe MepHosa Ha NOporosbllt O1eCcK — COKpa- 
HHe MepHOa OJMKHO MOHWKaTb HOporoBblit OmecK. OAHakoO pacyeT NoKasa, 
) TIpH TMepexofe of KoporKoro nepHoqa T=1 cek. K TepHosy Pa ONCE: 
OrOBbIli GeCK OKEH MOBLICHTHCA TObKO UpvOmusHTeIbHO Ha 5%. JNanb- 
muee yBemMueHHe NepHosa WO OecKOHeTHOCTU (OMHOUHBIC BCHBILIKH) OJKHO 
1SbIBATb Y2KC COBCEM HAYTOMRKHOE BMAHHE Ha MOporosbllt OIecK. 
OKCHepUMeHTaIbHve HCCMEOBAHHE MIpOBOAMMOCb Ha YCTAHOBKe, CXCMATH- 
KH W300paxKeHHOH Ha puc. |. Hadmojlatenb, OuMpasnch Ha mMo_Oopog_uHK IT, 

ott 


CMOTPHT Ha KpacHy!0 TOUKY, OTOpacbiBaeMylO Ha 9KpaH 3 mpoextopom A. & 
yrOBOM paccTosHUH oKoNO 14’ or @UKCaMMOHHOM TOUKM MpOUCXOMAT BCIIDIMIE 
cBeTa B Te MOMEHTBIAKOra MYYOK cBeTa, HAyuH oT samMbl JJ, MOAeT HOXOMM 
lO akpana. Ilepvog HM AAMTEAbHOCTh BCIbIMEK OOYCOBNEHbI TEM, KAKO HS MOP 
pos M,, Mz u Mz upuyBMHyT K Ny4ky CcBeTa H KaK OTKPbIT C€KTOPHbIM JMC 
B,, B2 unu Bs. OSsextasp H co3faeT B NAOCKOCTH AMCKOB JeHCTBUTCABH 
W300paxKeHue HUTH Jamnbl JJ; WHH3a K CYT KOHJeHCaTOPOM, OCBeL{aroulM 
orsepcTue B uadpparme Y, npoeKTupyemoe OObeKTHBOM J” B BAe MaOro MATE 
(40) Ha skpane J. Ocna6neHue OnecKa BCIbIMKH OCYIICCTBIACTCA NOHM2KCHHE 
KaHana mammbi JJ, MepeMeuleHHeM pacceMBarolle JMHSbI fO & @usbTpaMH / 
Jlamubt JJ, u Ji, co3qaioT TOT WIM WHOM Mou. 
Jlna onpeyenenua 3apucumocru noporosoro 6ylecKa F or nepvoga T Bce ce 
TOpHble AucKkU B ycTavHaBMBasH Tak, YTOOb! OHM aKa ONY UM TY Ke MITEL 
HOCTb BCHbIUKH t. HadsmogaTen 
/ — - mpejiaramocb TWocwle CHrHala «BHI 
MaHHe» CUMTaTb BCe 3aMeCUCHHBIe H 
BCHbIKH. SaTeM, BABHTrad B Nyy 


& _ TOT MIM HHO u3 AuckoB Bb, —5 
05 mycKaw ero B fecTBue Ha 30 Ce 
oe / 2 J . dcek T]epwoy Bcnbllek MU UX FHCIO He OF 


JIM M3BeCTHBI HaOsiofaTeio, HW Taks 

O6pa3s0M MpaBHJIbHOCTb ero OTBETE 

Puc. 2 KOHTposHpoBasacb. [loporoBsim Cul 

Talicad TOT OslecK BCIIbILIKH, Mf 

KOTOPOM HaGvlojaTeb 3amMeyam 80% mpoHvsBe,eHHBIX BcnbMUeK. M3mep 

HUA ObLIM WpoBeseHnb! c 5 HaOmoOfaTeIAMU AIA MepHoAos 1; 1,5; 2; 2,5; 3 u Sce 

Jia O€NbIX HM WBETHBIX HCTOUHHKOB (KpacHoro H 3eeHOrO) B TeMHOTe H Ha (POH 
apkocTbio 40 100 ac6 npu AmuTenbHocTax t = 0,1 u 0,3 ceK. 

PesybTaTbI KaxKAOK cepuu HadsOJeHuH Obi BbIPAKeHbI B OTHOCHTCJIbHE 
eMHUWax MyTeM JeseHHa NoporoBoro OslecKa pH KaxKOM NepHoye Ha Op 
ToBbIM Oeck upH T = 5 cek. Cpequue u3 Bcex HaOsINeHHH pesybTaTHI Mp 
BeyleHbI Ha puc. 2. Mbi BHAUM, YTO MAKCHMaJIbHOe OTKJOHEHHe TOUeK OT. Top 
3OHTAIbHOH IpaAMoH He mpeBocxoquT 3%. VMtTak, noporoBHkh Omec 
mpakTH¥uecKH He 3aBHCHT OT NepHvoga, NO kpalHet me 
B peqemax oT 1 go 5 cex. 

OTOT pesyibTaT WpoTHBopeyunT qbopmyse:-M. B. Coxonopa (°), cormac 
KOTOPOH YIMHEHHe NepwOfa IPpHBOAMT K OLLYTHMOMY MOBBIILeHHIO MOpOroBo 
6lecKka. CyleyyeT cKa3aTb, UTO yAIMHeHMe Tepwosa, M0 HalMM JaHHBIM, 
BJIMACT Ha BEPOATHOCTb 3aMETHTb KarK lO H3 BCIBbIINeK, HO BeEpOATHOCTb 3an 
THTb XOTA Obl OMHY BCIBIUKY M3 CepHH HX, Aamelica HeKOTOpoe Bpema (Half 
Mep 30 ceK.), KOH€UHO, YMeHbIUAaeTCA, TAK KaK 4eM OovIbIUe MepHON, TEM MCHBI 
BCIbIMeK MpOu30ufeT 3a STO Bpems. BuguMo, 3fecb cilekyeT UCKaTb IpHH 
pacxOxKeCHuA Hallux pe3syIbTAaTOB Cc PopmywioH M. B. Cokonospa. K comwaneHy 
u3 crarei (*,°) Ha KoTopbie ccbiiaetca M. B. CoxonoB, Hemb3a MOHATH, K 
oOnpeeAIH MOpoOroBbl OecK HX ABTOPHI. 

YcTaHOBMB He3aBMCHMOCTb ToporoBoro G6ylecKa OT mMepwoa, MbI CMOFr 
MIPOBOMHTb JaJIbHeHWIMe HSMepeHHA, NOMb3YACh HeMepMOAMYeCKH BCHBIUKAN 
Tloporoppii 6neck E onpesenavica B 3aBHCHMOCTH OT JHTebHOCTH BCIbIUK 
Ha yoke ONMCaHHOH ycTaHopKe (cM. puc. 1), K KOTOpPOH Obim oOaBeH e 
TOMbKO Juck B, cnyKauuli Id KOHTPONA MpaBUIbHOCTH OTBETOB HabsIO; 
tesa. Tuck B pasyenen ua 20 ceKTOpoB, B 10 M3 KOTOpbIX CJeNaHbl OTBEpPCT 
6e3 BCAKOrO MOpaAAKa B YepeOBaHHH C HeNpopesaHHbIMH ceKTOpamu. Iley 
KAKO BCIbIMIKOH AHCK NOBOPayMBaJcA Ha OMMH CeKTOP, HM cBeT TO MoMay 
TO He NoNaqamn Ha SKpay. OKcnepuMentTaTop xe Bcerfa NpeqynpexAan Habs 
AaTeA COBOM «BHHMaHHe», WM HaOMOMaTeb OTBeUA «a> HIM «HET», T. 
YBHAC OH BCIbILIKY HIM He yBuyen. [loporoppm cuutanca Tor 6neck E, r 
KOTOPOM HaOslogaTeb Japan 16 npaBusbHbIX OTBeETOB H3 20. 

IIpu kaxKJOM UBeTe HCTOUHHKa HM KaxKOl ApKOcTH bona B onpexensan 
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}aBucuMocTb E or %. HaGmogateneli Opii0 Take 5 UC KaxKIbIM H3MepeHHs 
OBTOpAJINCb 10 5 pas. JImuTembHocTH BIBILIKH ObwWIH DOA nnOdieeO 3300:6361,2% 
2,5 cek. SIpkocru cbona 0; 1074; 1073; is ’ 
0°*; 107*; 1; 10; 100 acé. 7010 pentoke 

BoisicHHl0Cb, YTO IPH BCeX ApPKO- 
STHX (OHA 3aBHCHMOCTb ToporoBoro 
ONMYeCTBa OlecKa Y OT JWIMTeIbHO- 
2TH BCIBbIMIKH B Mpeyenax TOYHOCTH 
A3MepeHH yOBNeTBOpAeT MHHeHHOTI 
3aBUCHMOCTH 


y =at + 0. (2) 


Aecb Y — Moporopoe KomKYeCTBO 
Jiecka, T. e. Mpon3sBeqenue OecKa 
a JJIMTeIbHOCTb Ha mMopore Buyu- 
MOCTH: y = Ex. Koodpunuentsi au b 
MaroT BOSMOXKHOCTh ONpeAeIHTb MOpo- | - 
roBblit 6meck E,, IA OYeHb WWIMTeWIb- 200-10 “cek 
HOU BCIBIUKH HM SpeKTUBHOe Bpema 

COXpaHeHuA 3pHTebHOrO BleuaTse- 


MA D, Tak Kak 190 
a= Ew, b = End. i : 
Kosppuuveuts! a uv 6b 3aBucAT OT 100 - ; 
APKocTH (boHa M NOUTH He 3aBHCAT Samed ey: 


OT WBeTa ucTOUNHKa. Bpruncaennpie 
10 HHM 3HayeHHaA EQ uv > npHBeenbi 
B Tao6n. 1. 

— OuvenHb Mauaad pa3Huia 3Hauennii 
Eo “9, NOWyYeHHBIX pH YaHHOH ApKOCTH (pOHa, HO JIA pa3HbIX IBeTOB 
MCTOUHNKA, MO3BONAeET ClelaTb BbIBOA, YTO OG6a MapaMeTpa MpakTH4eCKH 
SaBHCAT TONbKO OT spKkocTu cboua. [losTOMy MbI COWIH BO3MOXKHBIM pasha 
MX cpeHHe 3HaYeHHA JIA BCeX Tpex IBeTOB HM MOCTPOHTb ee 
Tpaduxku (cM. puc. 3). 3ameruM, YTO MbI HaxO{usM MOporoBbili OmecK, KOTOP 
HaeT BOSMOMKHOCTH TOJbKO 3aMeTHTb MpOOsmecKk,a He pacnoO3HaTb ero UBeT. 


Puc. 3. Cpefuee Aviat Tpex UBeTOB 


Ta6Oauna 


OIppekTHBHOe BPeMA COXpaHeHHA SPHTebHOFO BrieyaTMeHUA DO H perl eee 
OnecK IpH HeOrpaHHyeHHOM BpeMeHH HaGJoZeHHA FE B 3aBHCHMOC 
oT sapkoctu dona B . 


B B anocTHsabBO6ax 


Het ucrownuxa 0 | to-+ | to-s | tome | some | | to | 100 
 B cex-1073 

a OS ee ee ee ee er ee 
8 | 4141 |} 138 

[D{SUTSDzE eco eee puma bell wZelte 218 205 182 463 | 414 
Senenpi . 5. . .| 244 Paillsy \lie ‘ilfets: 174 167 | 148 ve es 

Kpacupii. . . ...| 210 208 183 164 AG 3a oe 
er | es) eee a 
Gpexu. )4.| 214 | 214 | 192 | 172 | 164 149 | 147 | 435 

Esp mMuxpoawkcax-l0-* 

Hi A) ZHAO asia 
peisue a) ot ef, 05 {1,93 12,00" p2t@ b'2, 44-19, 4 ; 
Berens Ree eOG a1 86>) 23582508370) 1.5; 40: (42,8 Ee 
Kpacnpii.) yee. 2291 2,30 | 2,41 | 2,86.) 3,20 | 6,34 14,0 , 

Cpemn. . :1 2,09 | 2,03 | 225 | 2. 50 | 2,88 | ayy | | 17,9 | 66,7 
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PesybraTb! paOoTbl B WesIOM MO3BONAIOT HaliTH NOporoppl Omeck E mpo: 
OneckoBoro OrHa Oegoro, 3eeHOrO HJM KpacHoro WBeTa, MMerollero Nepuop 
OT OMHOH CeKYHbI’ JO OCCKOHEYHOCTH M JMOOY10 JJIMTeJIbHOCTb t IPH APKOCTH 
cpoHa B or 0 go 100 ac. 

Jlna pacueta caeqyeT momb30BaTEca CpopmMysoH (2), mepenMcaHHOu B Bue 


ESE(1+ 2}, (3) 


Ilapametppr E. uO WA 3aqaHHoH sapKocTw B onpeyenstorca m0 pue. 3. 
[ser 4 nepHoq BO BHHMaHHe TIpHHMMaTb He culesyer. 


Tloctynua0 
12 IV 1956 


IMTHPOBAHHAA JIMTEPATYPA 


in. B. Jl ywson;, JIAH, 57, Ne 8, 779) (1947). 2A Bee layon eons. Ipc6.1emn 
dbusvon. onTuKH, 7, 57 (1949). 3M. B. Cokomos, IIpoOnemp d@usuon. ontuKu, 4,146 
(1948), 4H. A. Bumuespexui, B. A. Uupawnu, Cserorexuuxa, Ne 10, 213 
(1987), ®H. A. Bumuerncxud, B. A. Wupanu, Caerorexunxa, Ne 6, 7 (1934). 
SA: B.AViyusiossy JAH, 98) Ne: 5b (1954): 
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Jornago Akaygemun nayx CCCP 
1956. Tom 109, Ni 3 


BHO@H3SHKA 


tO. B. KYJLPALUOB 


IPHPOME W XAPAKTEPE HAKOMJIEHHA TEMOJIMTHYECKOrO 
CTOPA, HNOSABJIAIOWJETOCA B MEYEHH KPbIC, OBJTIY4EHHDIX 
PEHTTEHOBCKHMH JIYUAMH 


(II pedcmasaeno axadeauxom B. H. Ilanownukosua 6 II 1956) 


To MHEHH10 psa aBTOPOB, B OpraHH3Me OOYYeHHBIX 2KHBOTHBIX MPOUCXO- 
OOpasoBaHHe TOKCHYCCKUX MPOMYKTOB, Hrpatoulx oUpeyeeHHyO pomb 
polecce JyyeBoro Nopaxenua. B nocuequee Bpema 5b. H. Tapycospm 
Tp. (*) 6bl10 O6HapyxKeHO, 4TO B NeveHH OOMYYeHHbIX MBIUeH NOABAAeTCA 
WIMTHYECKHH (hakTOpP, OGNAaaroululi, OYVeBUHO, H WHTOTOKCHYeCKHMH CBOlI- 
MH. TakuM OOpasoM, peub HJeT O CyMIeCTBOBAHHH paHee HeH38BeCTHOrO 
WIM3HHAa —TeMOJIHTHYeCKOrO (hakTOpa, NOABJAIOIMNerocd B WeyeHH oOGuy- 
IbIX 2KHBOTHBIX. 

3 JIMTepaType IIMpPOKO H3y4eH BOMpOC O TKAHEBbIX FeMOH3HHAX, T. e. re- 
A3MHaX CeJICESCHKH, CaJIbHHuKa, JHMPaTHyeckHx Kees (7), «®emy_Ka (°*) 
OBHIX 2KHBOTHBIX, ABTOJIM3HPOBaHHbIX TOMOreHaTOB JIIOObIX OpraHOB 
ie 2KMBOTHBIX (*), a TakxXe B TKAHAX 3JIOKAYECTBEHHBIX Oyxouel (°). 
~TONOMaHHH, OcTpol xKeTOH WucTpopuu NeveHH, IIpH OTPaBJIeHHH %XHBOT- 
(PeHHJICHJHaMHHOM H TOYO AMAMHHOM JIMMOWAbI HX MpHoOpetaior cmo0co6- 
‘b K remomusy (‘). CaexKaad leyveHb H HEKOTOpble pyre TKaHH 3OpOBbIxX 
OTHBIX BCera OKa3bIBaJIMCb TEMOJIMTHUCCKH HeaKTHBHbIMH. 

Iecneqya XHMMYeCKYIO TIpHpOAy TKaHeBbIx remMomH3HHOB, Ilongep (8,%), 
. TopKun (°) u Ap. oOHapyxkuJIM, YTO BCe TKAHEBbIe TEMOJIM3HHBI, 34 HCKJIO- 
ieM TEPMOIAOHIbHOrO reMOJM3HHAa PaKOBbIX ONyxouel (°), OOMaator CBOHCT- 
A BbICIUHX HelpeesIbHbIX KHPHBbIX KHUCIOT HM UX come. Ilo MHeHHIO psxfa 
ypOB, HM B uacTHocTH Ilonyepa, K TKaHeBbIM TEMOJH3HHAM MOXKHO OTHECTH, 
HMO XKHPHbIX KHCJIOT, elle BeMCCTBO, pacTBOpsIoleecd B CIHpTe, HO He 
PBOpAIOMeecA B IApUpe (MHSOMCUMTHHOMOAOGHOe BellecTBO). OLHAaKO HB re- 
ATHUCCKH AKTMBHbIX TK@HeM OKOHUATeEIbHO BbIAeIeHa JIMUIb WHC-BaKIeHO: 
KHCIOTA, ABJIAIOUad H30MepOM OeHHOBOM KuCOTEI (1°). 

Jenbio HacTosmeli pa6oThl ABHIOCb HCCIeAOBAaHHe HEKOTOPBIX CBOMCTB reMo- 
qyeckoro (pakTopa, MOABAIOWLerOCcA B MeveHH Kpbic MOce HX OOYYeHHA, 
IACHCHHA JIMHAMHKH HaKOMJICHHA TeMOJIH3HHA B XOse JyYeBOrO MOpaxkKeHHA. 
MaTepuasioM Jat HCCeqOBaHHA MOC Ty2KHIM KpbICcbl CaMubI (Becom QY0— 
r), O6myyennpre o3amu 500 u 1000r. (IIpu6op PYM-3, cbusrprppr: Al 1,0 mM; 
),5 MM; o6s1yyeHve Benocb mpH 180 KB u 15 Ma). B onpir u3 naprun (10— 
HT.) OOJYYCHHbIX AKUBOTHBIX OPaMHCb KPBICbI, OOJaaioujue cpeqHe MoTeperi 
1 Tema. Viccneqopanacb WeyeHb, pa3MesIbueHHad B 5-KpaTHOM oObeMe 
%-ro pacrsopa NaCl. TomorenaT wentpudpyrupopanca Hu MOyYeHHbIN 
[pakT MeveHH pasOaBNAscA MOCMeAOBaTebHO BABOe 0,9% pactBopom NaCl 
ro roTroBusoch 12 pa36aBmeHHi). 

na uccweqopanua Opasmocb 10 0,5 MI pa3sOaBsIeHHOrO SKCTpakTa MeyeHH U 
romMy OOBeMy AOOaBANOch 0,2 Ma 4% B3BeCH SPHTPOUNTOB (B ONBIT Opa- 
b OTMBITHIC OT Ia3Mbl IPHTPOUUTHI, a He WeIbHaA KPOBb, TaK Kak, Corlac- 
nuTepaTypHbIM JaHHbm (4) WH MO HallMM HCCeqOBaHHAM, OeIKM M1a3MbI 
BH TOPMO3HT TeMOJIH3). 
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Tloryuenupre mpoObt uHKyOupoBaucb mp 37° | uac M CTaBHAHCb B XO, 
MbHUK mpH -+5°. [IpoOnr anamH3sHpOBamHcb B pasJIMUHbIe CPOKH MOCHE | 
yasia UX Comep2kanMA mpH +5°. PemouHs BbipaxaJica B NpOWeHTax IPH BU3ya. 
HOM CpaBHeHHK CO CTaHapTHbIMHM-pacrBopamu. 3a 100% remomHs cTaHfal 
IIpHHuMasica remow3 0,2 ma 4% B3BeCH B 0,9% pactBope NaCl spurpoun' 
pu ROOaBlenuu K HUM 0,5 Mi AecTHIMpOBaHHol Bob. Koutpomem caymy 
Ta Ke peakUMA C 9KCTPaKTaMH U3 MeveHH 3OPOBbIX KPBIC. 

Bce nojyyeHHble HAMM S9KCTPaKTbI KaK OT 3OPOBbIX, TaK HM OT OOJYYCHH 
Kpbic uMean pH 7,38—7,40. B Kayectpe UpuMepa aHamHsa pod mpH 4 
mpHBeyeM ananuabl onpira oT 5 XII 1955 r. (cm. Tads. 1). 


TaoOmuma 


Temoum3 (B MpolenTax) OX BMAHHeM SKCTpakTOB MeveHH OOJIYYeHHbIX KPbIC 
pH coxepxanun mpo6 npu +5° (qo3a 500r Broppie cyTKH Nocue OOyyeHHA) 


MMe | a hse E) wagah e+ plow bie | M6 Ie lem uaat eemeennpn eon ime tae | 1 

Bpema CreneHb pasBeReuHHaA 

aHawusa 

moe 

ie 142 14 1/8 1/16 1/382 1/64 1/128 1/256 | 1/542 | 1/1024 | 1/2048 | 4)4t 

malty (O 3 8 3 a 4 
K} — — 4 

36 OF} — 3 i) 10 3) o 5) 5 = pet 4 
K 4 

ABWO el 24 pl bees 3 Sesh 48 1) 400} 1b A ohdOhd ah 
K aH ra q 

60 O — — 3 sy) 15 10 10 10 10 — — - 
K}] — — cae 7 H —_ eh = Z 


IIpumMeuaunune. O—dxkcTpakT neyeHH o6sly4eHHbIx Kpbic, K — aKcTpaKT meu 
3OPOBbIX KPBIC. 


MakcuManbHblit remomu3 (+-15%) B qaHHoM cry4ae HaGmOAaeTca pH pas 
eHMM MCXOAHOrO 9KcTpakTa 1/32 mH HacTynaeT uepe3 48 4ac. MOcMe Hat 
coqepxKanHa mpo6 mpu -++d°. ’ 

M3 tTa6a. 1 MOXKXHO 3aKJIOUHTb, YTO SKCTPaKT even OGJYYCHHBIX Kp 
B OTJIMUHE OT SKCTPaKTa MeYeHH SAOPOBbIX MKHBOTHBIX, OOMAayaeT PEMOMUTH 
CKOMH @KTHBHOCTbIO 

IIpu ucceqoBaHHu TreMOIM3a B MpoOax C pasHUHbIMH KOHIeHTpallus 
SKCTPaKTOB MeveHH OOJIYYCHHBIX KPbIC OOHAPyXHBaeTCA, YTO TeEMOMHTMYEC! 
peakUMA OTCYTCTByeT Ip BbICOKOM KOHICHTpaluH SKCTpakTa HW NpoHcxo 
IIpH ero pasBeyenun (TaOn. 1). SaqepxKa TreMOmH3a IPH BbICOKUX KOHICHT 
WIMAX SKCTPaKTa HMCeT BHELIHee CXONCTBO C HEKOTOPbIMH HMMYHHO-XHMHyeC 
MH peakIMAMHM (arrsioTHHalHu, UpeyunuTaynuu). MakcumManbuoe 3Hauel 
reMOIM3a HacTynaeT yepes 48—60 vac. coqepxaHuaA 1po6 npu +5°. CpaBuyuil 
ABTHBHOCTH pa3JIMUHbIX II€YCHOUHBIX 9KCTPaKTOB, MbI MOMb3OBaIMCh Te 
KOHICHTpalHxAMH SKCTPaKTOB, KOTOPbIe BbISbIBAJIH MAKCHMasbHbI ah 
reMOJIH3a IPH COMepKaHHH poo B XONOAMIbHUKe B TeyeHHe 48—60 vac. 

M3 puc. 1 u 2 cnegqyer, ufo cnocO6HOcTb MeyeHH K TeMOmMsy MpoOsBAe 
y2ke B Te€pBble Yacbl (YacTO HaOMOMaNOch HM B MepBbIli yac) MOcTe OGmyGel 
KpbIC H BO3pacTaeT C YBeJIMYeCHHeM CpOKa JyYeBOrO NOpaxkeHHA MKHBOTH 
MakcuMaJIbHbI TeMOMTHYeCKHH Sd:ieKT COBMaaeT C MAKCHMambHOM rH6e 
*KMBOTHBIX NOCHE OOYYCHUA, OMHAKO IPH BbNKMBaHUU Kpbic (qo3a 500 r, Ha 
Has c 14 Qua Nocme OOIYYeHHA) AKTUBHOCTH TeMOMMTHMYeCKOrO takTOpa MOK 
M€HHO CHMKaeTCA, AOXOAA NO HyA. BuUOMHe BO3MOX%KHO, ITO y BLKUBAIOD 
XKMBOTHBIX He OOHAPYXKUBaeTCA TaKOH TeMOMHTHYeECKOM AKTHBHOCTH, Ka: 
ae y KpbIc Nepey rvOewbio (OTpesOK KpHBOL a6 Ha puc. 1 He uccaE 
BaJIcs). 
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Takum o6pa30m, Hccmegyembili HaMn remMonuTuuecKHit (bakTOp TeCHO cBaA- 
C JYYEBbIM NOpaxkeHHeM OpraHu3ma. ‘ 

MccneRoBaHHe MpupoAw remonutTuueckKkoro (p) a K 
pa. IIpu kunsuenuu uccnexyemoro meyeHounoro RO_HO-comeBoro romore- 


% 
&0|- - 


= 5-4 \ y 
Gh ‘i iP \ 


2 4 6 8 10 12 4 16 16 
Anu nocne obnyyenua 


Puce. 1. Temonwtrwueckad aKkTHBHOCTh MeveHH OOsIYYeHHBIX 
Kppic (q03a 1000 r). A —mponentT ruOenH 2KHBOTHEIX, 
5 — poweut remMosmnsa 


a B TeyeHHe 2 YaC. AKTHBHOCTb reMOJHTHYeCKOrO (paKTOpa He yMeHbNAeTCH. 
ITpHpyrupysA KuNAYeHYIO BbLITAKKY B TeyeHHe 15 Muu. upH 3000 06/muH, 
OOHapyXKHJIM, YTO BCA TeMOJHTHYeCKaH AKTHBHOCTb CcocpefOTOUHBaeTCA 
cay[Ke, B TO BPeEMA KaK LWeHTpupyraT OcTaeTcH HeaKTHBHbIM. TaKHM OOpa3oM, 
eyeMbIi HAMM TeMOJMTHYeCKHH PakTOp TepMocTaOuseH H yBMeKaeTCA je- 
YPHpoOBaHHbIM Ip KHMAYeHHH OeKOMB OcajoK. IlopHquMoMy, reMOuHTHYe- 
il AKTHBHOCTb II€4CHH ABJIACTCH pe3yMbTaTOM OOpasOBaHHA TeMOJIMTHYe- 
ro daKkTopa in vivo, 9 
Kak KHMAYeHHE CBe- 100, 
rO romMoreHaTa mpeJ- 


palaeT BO3MO?KHBIe 4 

ECChI aBTOUH3a = —B fl 

[ADK KE. - Mo 

Uipu uccieqoBpannu 20 

amueckolt mpupoybrre- 4% 1 ¥ 35 
IMTHYeCKOrO (pakTopa Anu nocne obnyyenua ; 
(CHU OOJIYYCHHBIX KPbIC 


Puc. 2. TemomutTHuecKkad aKTHBHOCTb even OOTYYCHHBIX KPbICc 


O 
BOCHOJIB3SOBaJIHCb (q03a 100U r, Bec kpnic no 100 r). OOo3sHauenuHA Te *%e 


MOH H MeTORHKON OUH- 
HM Te€MOJIH3HHOB, OMH- 
Hol B. 3. Popkuupm B 1953 r. (°). Wpuauun owncrKH reMowM3HHa OCHOBAaH 
9KCTpakUH reMomM3HHa OyTaHoOM, spupom, Boxou mpu pH 8 u orqenenuu 
[HILOBbIX COJIeH H€HACbILICHHbIX IKHPHBIX KHCJIOT B OpraHH¥eCKHX pacTBOpH- 
AX. 
V3 BoqHo-comeBblX rOMOreHaTOB TeMOJIMTHYeCKHA (bakTOp NepexoMHT B Gy- 
(OMOBYIO HU SPupHyto *pakHH, 9KcTparupyeTca Boo mpu pH 8, a apu- 
MB cucTeme acbup — Boga mpu pH 5 (co. cxemy). 
V3 u310%KeHHOrO ACHO, YTO TEMOMUTHYeCKHH tbakTOp OOsaaeT CBOMCTBAMH 
pHbIxX KucmoT. TlomyynB cBOOOAHbIe HacbIIeHHbIe WH HeHACHII[CHHbIe MKUp- 
€ KMCJIOTHI, MBI OOHAPYKUJIH, YTO BCA TEMOJHTHYECKAA AKTHBHOCTb COCpeO- 
[IMBaeTCA BO (PpaKWHH HeHACbIINeHHbIX %KupHbIX KUCNOT. Ilo Mepe ouNCTKH 
[OMMTHYECKOrO (hakTOpa MPpOHCXOAUT yBemMyeHHe ero aKTHBHOCTH. Bee uccaie- 
3AHHbIe OTOPACbIBaBIUHeCA HaMU *paKUHH ObIIM TEMOMHTHGECKH H€aKTHBHB. 
HEKOTOPBIX OMbITAX KOHTPOJbHbIe MpOObl OKasbIBaIN CaO0e PeMOVIMTHIE- 
ye JelicTBHe Ha SPHTPOUUMTH. DTOT takT MOX%KHO OOBACHUTb, NOBUAMMOMY, 
f, UTO B CAMOM MeYCHM 3AOPOBLIX 2KHBOTHBIX eCTb HeNpPeCIbHbIe 2KHPHbIC 
ole 


CXEMA 


OvHCTKH reMOsHTHYeCKOrO dbakTOpa, OOpasyloulerocA B MeyeHH KpbICbl, OOyYeHHOH Nos 
650 r (4 cyTKH Mocme O6yueHHA) 


AKTHBHOCTb AKTHBHOC’ 

mpenapata TomorenaT meueHH mpemapare 

lee einai 9KCTpakWHA OyTaHOJIOM lr. E. nag 
0,1 BytaHouo0Bad asa — > Bonuaa asa ) 


Orronka OyTaHoua, pacTBOpeHHe MaCJIMHUCTOrO OCTaTKa B 9pupe, 
SKCTpakI\HA BOOK mpH pH 5 


ay 


0,47 2 Ome pia ae adals ae Boguas pasa 0 
OKeTpakuuA BOON upH pH 8 
0,89 Bowuagn ba3a < > DpupuHaa asa 0 
Ocamjenve Pb aneTaToM B HevTpa/IbHOH cpeye 
OcayoK _—! '———> IllentTpugyrat 
PactTBopeHve B KHNAULEM STHJIOBOM CIIMpTe B IpHCyTCTBHH yKcyc- 
Hom KucnoTE. MuKkyOanHa B TeyueHHe CyTOK pH KOMHATHOM TeM- 
nepatype. Llestpudyruposanne 
WeutpudyratT <—— ‘——-— Ocajox 
OtroHka cnupta, pacTBopenve PactBopenue B a*pupe, 
B adupe, pasmoxenHe cover pa3svlowxeHHe cose pa3- 
pasBeJ[eHHOH COJIAHOH KHCJIO- BeJCHHOH a30THOH KHCJIO- 
TOW TOW 
: y | 
15,64 CBpo6O0RqHbnIe HeHACHI- CBpo6ozuHbe HACHIMeH- 


WLC HHBIC WRUPHHE 
KHCJOT BI 


HBU€ KMAUPHBEC KHCIOTH 


4 


KHCJIOTHI, a TAKE HM TEM, YTO BO BpeMA OOpaOoTKH TeyeHH ycmeBaer oop 


M€HbINe, FEM B HapaJJICJIbBHOM CMY OTIBITE. 


Ha OcHOBaHHM M3N0X%XeHHOrO MbI CYHTAeM, YTO TeMOMHTHYeCKHi cbaKTE 
OOHapy2KeHHbIi B NeyeHH OOJYYEHHBIX KPbIC, TECHO CBA3AH C JIYYeBLIM TOpam 
HH€M OpraHW3Ma, ABJIACTCH HeHACBINCHHOH XKHPHOH KUHCIOTOH UH OOmaeé 


CBOMCTBaAMH M3BeCTHbIX B JIMTepaType TKaHEBBIX TeMOJINSHHOB, 


1B. H. Tapycos, Ocuosst Suonornyeckoro pelicraua PaqWOaKTHBABIX H3JyueHh 
K yuenwio oO remomusuHax, 
Ku H, Bwoxumusa, 18, 227 (1953). 
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TEXHHIECKAA PH3HKA 


B. Tl. BYTY30B, E. Tr. MOHATOBCKHM u PL. Mi. WAXOBCKON 


TEMIIEPATYPA NJIABJIEHHA WHHKA, KAAMHS, TAJWJINSA 
HW CYPbMbI MPH JABJIEHHAX JO 30000 KP /cm? 


(IIpedcmasrzeno axademuxom H. B. Beaosuim 17 IX 1955) 


Jlo HacTosmero BpeMeHH HCCIeOBAaHHA BJIMAHHA JaBJIeHiA Ha Temmepa- 
ypy llaBJIeHHA BeLeCTB MpOBOAMIHCh IpH CpaBHHTeJIbHO HeEBbICOKHX Temme- 
aTypax (1). ITO OObACHAeTCA TeM, YTO NOYYeHHE BbICOKHX TeMHepaTyp B ycra- 
OBKaX CBEPXBbICOKOPO AaBJICHHA TpecTaBIAeT OOMbUIHE TEXHHYeCKHE TPyAHO- 
TH. []puMenaeMaad HaMM alifapaTypa CBepXBbICOKOrTO aBeHHA WM MeTOMKAa 
ecieqoBanna (*) NO3BOMMIa 3HAUHTeIbHO pacluMpHTb TeMMepaTypHble rpaHupl 
CculeqOBaHHA B YCTAaHOBKaX CBepXBbICOKOrO aBeHHA. B HacTosmen padoTe 
3V4eHO BJIMAHHe JaBJIeHHA Ha Temmepa- 
ypy lWaBJIeHHA XHMHYECKH YHCTHIX WHH- 
a, KajIMHA, Tasua W CypbMbI. 

Ha pue. | npuBeyeHbI KpHBble miaBwe- 
MA UHHKa,KaMua  TasiuAaA NO WaBseHuA 
0 000 KI°/cm?, mocTpoeHHbIe M0 3KcHepH- 
C€HTAIbHbIM aHHbIM. TOUHOCTh H8MepeHHA 
aBJICHHA (H3MepseMad# MaHraHHHOBbIM 
aHoMeTpom) coctaBisnta +100 xI/cm?, 
smiiepatypbl -- 3°. M3 puc. 1 BuAHO, 4TO gM0 
YBeEJIMYeHHeEM JlaBseHHA TemMepatTypa y 7g © 50 KT fom® 
WaBJIGHHA 3THX MeTAJIJIOB MOBbIMAeTCH; 
AK, IIPHJIOWKeCHHE THAPOCTaTHyYeCKOrO FaB- Puc. 1. KpuBple niaBlenua WHHKa, Kal- 
eHua B 30000 kI’/cm? nopbnuaeT TOUKY MAA H Tama Do ZaBnenusz 30 000 KIP/cm* 
wapsleHun UHHKa Ha 129°, KajmMua Ha 
87° u Tanmua Ha 190°. Bo BcemucceqoBaHHOM HHTepBasie aBJIeHHH NOBBI- 
leHHe TeMMepaTypbl WwaBeHHA WMHKa HM KaJMHA MpOWCXOAUT B Mpejemax 
OUHOCTH SKCIEPHMeCHTOB PaBHOMePHO H COCTAaBIAeT AIA WHHKA 4,3°, a QA 
aymua 6,2° Ha Kayne 1000 KI/cm?. Temnepatypa niaBieHusa Tau H3Me- 
ACTCA C pOCTOM JaBJIeHHA MO TwaBHOH KpHBOH, BOrHYTOH K OCH aBJIeHHA. 
| YBEJIMYEHHEM JaBJICHHA POCT TeMUepaTypbl MWaBeHHA TAJIMA HECKOJIbKO 
aMeJJINe€TCA; TAK, B Hatasie KPHBOM MaBseHHa Ha Kable 1000 KI/cm? Tem- 
epatypa MiapieHua yBemHunBaetca Ha 6,7°, upH AaBnenuH 30000 xI/cm? 
OBbIIMeHHe TeEMMepaTypbI MiaBJICHHA MpOWCXOAHT TONbKO Ha 6,0° 

3HauHTeIbHO OONbIUHH HHTepec MpecTaBsAeT H3y4YeHHe BJIMAHHA jaBue- 
‘MA Ha TemMMepaTypy lwaBleHua cyppMbl. Ha puc. 2 mpescraplena KpHBax 
WaBJIGEHHA CYpbMBI AO FaBsenusa 30 000 KI/cm?. [Ipupeqennpie TaHHbIe MOKa3bl- 
aloT, UTO C POCTOM JaBJIeEHHA TeMMepatTypa WaBJIeEHHA CYPbMbI NOHMKAaeTCA, 
[pHYeM HAaKNOH KpMBOM MWiaBeHHA K OCH JaBMeHHA yBemMuuBaeTcA C 0,45" 
fa 1000 «xI'/cm? npn yapnenuu | KI'/cm? yo 2,6° npu qapsenuu 30 000 KI/cm?. 
JI€OBATEJIbHO, CYpbMa, Tak 2K€ KaK BHCMYT H TaJJIMH, OOaqaeT AHOMAJIbHbIM 
OJ}OM KPHBOM MwiaBseHua B 3aBHCHMOCTH OT JaBeHHA. H3BecTHO, YTO AIA 
HCMYyTa HW TAJIMA MOHWKEHHE TeMMepaTypb! MaBseHHA MpoTeKaeT JO H€KOTOs 
oro ONpeeIeHHOrO AaBeHHA, paBHoro Jia BucMyTa 17 400 KT /cm? (*) uw Waa 

, 019, 


Tanaua ~ 12000 «0/cm? (4), BbILIe KOTOPOrO 06a MeTAaJIIa KPHCTANIM3YIOTCA AF 
pacmaBa B HOByIO’ Mo_upuKarmw. AHOMAIbHad 3aBHCHMOCTb TeMmlep ary pb 
[llaBACHHA CYPbMbI OT [aBJeHHA, OM3OCTb PUSHYECKHX HM XHMMYECKHX CBOHCT 
K CBOLCTBAM BHCMYTA NOSBOJAIOT CACaTb BBIBOA, YTO CYpbMa B OOWaCTH CBEPX- 
BbICOKHX JaBJeHHli ONKHAa MCMBITHIBATh NOJMMOpHOe MpeBpallleHve, aHaJOPM4y 
Hoe mpespamenuo Bil — Bill. IIpopeyenHoe Tepmuyeckoe Hccue,OBaHH 
cYpbMbI pH jaBsenuax AO 30000 kI/cm? uw TemmepaTypax OT KOMHAaTHOH JO 
TeMMepatypbl MlaBJeHHA He OOHAPVKUNO TOMMMOpdHOrO MpeBpalleHHA B HC: 


Se ee 


575 : 
0 MeO rTey IO ki fem? 
Phe 
Puc. 2. Kpupad miaBpnenua CypbMbI Puc. 3. J[varpamMa cocToasHHA CYPbMbI 


To Rapaesua 30000 KI /cm? 


Cle OBaHHOH O6sacTu. BeposaTHG, noMMopdHoe NpeBpalleHHe CypbMbI IIpOHCxo 
MT pu JaBsenuax Bae 30000 KI/cm?. 4 

[IpH KomuaTHow Temnepatype BpyjoKMeHOM ycTaHOBJIeH CKaYOK BeJIMUMHBI! 
CKaJIbIBalOllerO YCHJIMA CYPbMbI pH JaBmeHuu OKoMO 50 000 xI/cm? (4). Ha 
puc. 3 HaHeceHa 9Ta SKCIeEPHMEHTAJIbHO NOMYYeHHaA TOUKAa WH MYHKTHPOM Tpo=| 
BeJeHbI BEPOATHOE MpOLOMKEHHE KPHBOM TaBJIeEHHA HW JIMHUA pasyela [ByXx 
TOMMMOpPHBIX MONMpHKaWHH cypbMbI. TakHM oOOpa30M, MOKHO: Tpesnowas) 
raTb, “TO MOJOKeHHe TPOMHOH TOUKH Ha JHarpaMMe COCTOAHHA CypbMbI Oy eT 
ONpeAeMATbCA CIeAYIOWMMH Mapametpamu: T = 550° u p= 40000 xKI/cm?. © 

B pa6ore npHuuMas yuactue VW. C. DK qanos. 


WuctutytT kpuctamsorpapnu Tlocrynusno 
Axanemuu uayk CCCP 12 IX 1955 
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TEXHHYECKAA PH3HKA 


M. 10. JIEULMHCKHE 


SJIMAHME BOJOHACBILNEHHA HA COMPOTHBJIEHHE PA3PbIBY 
SATBEPJIEBLUHX WEMEHTHbIX PACTBOPOB H BETOHOB 


(II pedcmasazexo akademuxom II. A. Pe6undepom 14 II 1956) 


BavaHve BOAOHACHINeHHA WeMCHTHBIX paCTBOPOB H OeTOHOB Ha BeMYHHY HX 
JHHOCTH, Ha pacTA*KeHHE IPH M3rHOe H Ha paspbIB OblvIO ONHCaHO B pse pa- 
' (). BenegcrBue quCKyCCHOHHOPO XapakTepa MOJYYeHHBIX Pe3ysIbTATOB H 
KYUlerOcA HECOOTBETCTBHA HX TeOPHH aXCOpOWHOHHOTO NOHWKeHHA MpOuHo- 
_ TBepAbIX Te HaMH ObiJla BbIMOJIHeHa HaCTOALaA paOoTa, KOTOpaA NO3BOuNs- 
YCTaHOBHTb BJIMAHHe aj- 
)OUHOHHO-aKTHBHOH = cpe- Ta6auna 4 
Ha Me€XaHHyecKHe CBOH- Ie (B KI'/cm?) 28 pacTBOpOB pa3JHYHbIX COCTaBOB 
jas SaTBeEpAeBLUHX =: e- 
HTHBIX PacTBOpOB H 6e- 7 ie 
POLOJKHT. 
OB, BhIpakaiomeecA 8  sucymgpants 
*KCHHH HX MpOUuHOCTH 
BowOHacpmmeHHH. Haps- 
ic POHKCHHEM Tp ONHOCTH A. BulywepxKuUBAaHHeE Tepe HcCUbTaHHEM 
roHa Noy BO3qeuCcTBHeEM B BO3AyYMHO-cCyxoh cpege 
(HOH Cpebl yCTaHOBJICHO H 
BbIllaroljee MpOUHOCTb Ge- 


IlemenT : necoK 


A 22) 


PhoiG | 105 | Aer 


Vcnplt. B BO- 


! me. . . .| 50,6 | 50,0 | 48,6 | 36,4 | 31,1 | 24,4 
da Ha paspblB H Ha WSTHO {yac) | || 43'6 | 37,2 | 44:7 | 3153 | 2672 | 1975 
AcTBHe BOAHOM cpesbl, BbI- 4 , . . .| 40,1 | 31,4] 35,8] 31,0 | 25.3 | 19,2 
Karomeecn oOveBHyAHO, B 12 , .. .| 37,0 | 34,2 | 32,6 | 34,2 | 27,3 | 18,5 


saHUM Gowee OaronpuaAT- 
rO OOBeCMHO-HalpsAxeHHO- 5b. Be yxepKuBaHHe Mepeq HCHHTAHHEM 


COCTOAHHA MpH WocTaTou- B CYMWHAbBHOM UKagdy 

M 3aNOJIHCHHH KHAKOCTBIO = 5 wy |. | 34,1 | 36,6 | 35,5 | 27,7 | 26,1 | 17,7 
SLOT SUCMCHTHOLO. KAMHA, 940) - 5) ul) 2370) |. 26,681 29.6 (24,85) 2h 2eettrs 
JIAIOWLErOCH IOPpHCTbIM Te- AF eee ee |e Oras On Ga ecole Sone iam | mendes oe lee tec 
i. a0 8. | 3850) | Sono en, 1) 26, Gr aans | 20h 


Jlo mlocToaH. 


TlockombKy BOMOHAaCbI- “A, || 59,8 | 63,9 | 49,9 | 47,2 | 43,9 | 33,3 


Hue 6eCTOHA CKA3bIBaeTCA 


OCHOBHOM BO BJIMAHHH 
PpacTBOPHY!O YacTb OeTOHA, HallIM ONbITbI B OOJbIIMX MaclliTaOax IIpOBo,u- 


Cb C OOpasilaMH WeMeHTHBIX PaCTBOPOB Pa3JHUHbIX COCTABOB. O6pa3ubl xpa- 
IHCb B BOHOM cpeje, a pasHYHOe BOLOCOJepXaHHe CO3aBaNOCb MYTEM BbI- 
WKHBAHHA OOpasilOB Mepek UCMbITAHHeM B BOSAYUIHO-CyxXOH cpeye HW B Cy- 
JIbHOM miKady (cm Tad. 1). 

Tlpupegenunle (cpeqHue) pesybTaTbl 1aloT OCHOBAaHHe NOMaraTb, YTO HaOJI10- 
MOe CHHIKCHHE MPOUHOCTH OCOPa3OB MPH BHICYINHBAaHHM CBASaHO C NoTepeu 

BCeli BOJbI, a OllpesemeHHOH ee UaCTH. 

B uauiux Oubitax Hau6ombuiee CHHKCHHE MPOYHOCTH COOTBeTCTByeT NOTepe 
25% cojepKatielica B OOpasuax BOsbI (wm). C yMeHbIIeHHeM NpoueHTHOro 
lep2kaHusa B OOpaswax WeMeHTHOTO KaMHA, ABJAIOMErOCA HOCHTCJeEM TOHKUX 
IHJIJIApOB, YMCHbIMaeTCH H CHHW2KCHHE NPOYHOCTH MpH BbICYIUMBAHHH. 


AH, 1. 109, Ne 3 524 


A6comoTHO-cyxHe OOpa3iibt BO BCeX CLy4aax OOMAaloT HaHOOIbIUeH MpOwHe 
cTbio. AHaJIOrHUHble pe3ybTAThI OblIH MOMYYeHbI HAMM B OMbITaX C OeTOHHBIM| 
oOpasijaMu, a TakxKe C OOpasaMu, XPaHMBUIMMHCA B CTAHapTHO-BJa7KHOH Cpeje 

B ra6a. 2 npHBeeHbI pesybTATbI HCMbITAHHM WeMeHTHBIX o6pa3iloB Ha paw 
PIB Mp pasJMYHOM BOOHACHIMEHHU, a TaKKE HACHIMLCHHH HEMOJIAPHBIM Kep 
CHHOM MH BOJHbIM paCTBOPOM CyJIbPUTHO-CHUPTOBOK Oapbl —THIMYHBIM MOBEpA 
HOCTHO-aKTHBHBIM MacTHpHKAaTOpOM WeMeHTa*. OTH pe3yJbTAaTbI BIMOMHE Ch 

ruacyrorca c JanHpimu I]. A. Pednuyep 


Ta6auna 2 yT, V1. Jlorrmuosa (4,5) 10 NOHMKeHME 

R Upounocrh TBepHOCTH IKWEMEHTHOTO KaMHdA. | 

Cocronnue o6pasnos |» xtfow2} neem cy, CnemyeT, OfHaKO, HMeTb B BUY 

o6pasnon uTO Takoe JeHCTBHe OKa3bIBaeT TOJIb | 

C i 8 joo TIOBep XHOCTHO-aKTHBHOE BeULECTBO, Hal 

Hite ee XOJaeecH B H3OBITKe B  CBOOOLHO! 
aCbILeHHble B He~- 

NONAPHOM Kepo- COCTOAHMH. [InactuuKatop xe CCE 
CHES Voki oe ath (Olan e 120 BBeEJCHHbIM C BOJOH SaTBOpeHHA Hl 
HacbillleHHble B BO- LOA 92.5 BXOJAMMH B COCTaB IacTHPMUMpOBak 
Me sia RA ; ; os 3 

Boanymno-cyxne, ..|. 32,4 7h HOO I[@MeHTa H TIPHMeHAeMbIN MIA 
HacpbillleHHble B pac- BbINIe HWA yAO6oy KI ajJIbIBaeCMOCTH 
TBope! CCD =.) 8,9 49,9 o6ecneuveHHA MIOTHOCTH OeTOHA, TAKOP 


JI@HCTBHA He JIOJXKCH OKAa3bIBaTb, TAI 

Kak MOBEpXHOCTHO-aKTHBHOe BeLIeCCTBO CBA3bIBaeTCA B Mpowecce rHApaTauw 
H TBepseHuA. 
IIpopeqeHHble HCCIeQOBAHHA YCTaHaBJIHBaloT C HeCOMHCHHOCTbIO HaJiHuA 
acopOlHOHHOrO. NOHWKeHHA pounoctu no Pe6unyepy (*-°) upH pa6or 
6eTOHa Ha pa3pbIB M H3rH6 IIpH 060M BalarocoyepxKanuu GeToua. Tlomyyaemyh 
IIpH MCMbITaHHAX Ha WpuOope npouwHocTs R, cuekyeT MpelcTaBATb B BUI 


Ry = Ro — AR, + AR, + ARs, 


rye Ryo —HCTHHHAA IpO“HOCTh MaTepHasia B cyxoM Bo3sfzyxe; AR, — Bell 
UHHa aJ{COpOWMOHHOrO MOHMKeHHA MpounoctH no Pebunyepy; AR, — Best 
4MHa MOBbIIMeHHA MpPOUHOCTH TIpH JOCTaTOUHO MOJHOM HacbIlleHHH — 3am) 
HeHHM KallHJJAPOB 2KHAKOCTbIO B pesy/bTAaTe CO3alolleroca OObeEMHO-HAIps 
»*eHHOro cocrosHuA; AR; = f (w)— Bemu4aHHa MOBBIMeHHA TpounOcTH ca CHE 
KallHJJIAPHbIX CHJI. 

Hpuw=0 4 @=100% AR;=0. B npomexyrounpix cTaquax uUMeé 
MECTO BJIMAHH€ Me€HHCKOB, BbipaxkatolleecA B He3HAYMTEbHOM MOBBIIUCHP 
IpOuHocTH, nNopsaqka 5%. \ 

BenuunHa AR, pesko 3aBucHT OT afCopOmMMOHHO-xuMH4eCKO TpHpos 
MaTepHaJia KaMHA HM Cpefbl —ee MOBepXHOCTHOH akTMBHOCTH, a AR, Mout 
He cieuMpusHa M 3aBuCHT TObKO OT CTpyKTypbl KaMHA, xapakTepa el 
MOPUCTOCTH M CTeMeHH BOfOHacbINjeHHA. Benuynua Ry Tomyuaetca mpy UCT 
TaHHM aOCOJHOTHO-cyxXHX OOpa30B H, KaK OKa3bIBalOT OMBITH, ABIAeTE 
MaKCHMaJIbHOH. CreqopatembHo, AR, scerga Compute ARg. 

B 3aBMCHMOCTH OT CTeMeHH BOOHACHIINeHHA MaTepMaya, a Take ( 
MIPHMCHAeEMOH AI HaCbINkeHHA KAAKOCTH MMeIOT MeCTO cCwesywomuue OCHO 
HbIe Cyan. 


1. Beronw B BoqoHacbieHHoM cocTosnun, AR, > AR,, a cneqopaTelby 

Beerjya Rp< Ro. 
r iB Berou B BosjyulHo-cyxoM COocTOAHHH, Rp = Rp. Hegocratounoe 3and 
a He NOp H KallMJIApOB 2KHAKOCTbIO OOYCJOBJIMBaeT yMeHbINeHHe BeJIMUME 
R,. Benuyuna AR, onpeqensemaa B OCHOBHOM aJCOpOUHOHHIM a(pekTo 
mpakTuyeckH He MeHsaeTca, AR; > AR, u Rp (wosa. cys) << Ro. | 
3. Beron B aOcomiorHo-cyxom cocrosuuu, AR, =0 u AR, = 0,270 


* OTH OMbIT! MpHBeAeHbI NO peKoMeHanun akan. Il. A. Pe6nnyepa. 
O22 


K cmambe M. 10. Jlewunckozo, cmp, 521 


Puc. 1. Tlopepxnoctb pagpprpa Sajouexk. JIo Mepe BBICYIIMBaHHA yBenHUHBaeTcsA 

WePOXOBaTOCTh MOBePXHOCTH. a — HCIbITAHL B Bose, 6 — Tocme 8-YacoBoro BO3JyIU- 

HOO XpaHeHHA, ¢ — Mocyle 12-yacoBoro Bo3AyUIHOrO XpaHeHHA, 2 — mocae 24-yacoBoro 
BO3AVINHOTO XpaHeHHA, O — Moc.1e BbICYIJHBaHHA JO MOCTOAHHOTO Beca 


K cmambe B. A, Baxpywesa, cmp. 601 


Puc. 1. Kpuctai wupKona c Puce. 2. KoppogupopaHHbit KpHctas WHp- 
HepaBHOMepHO pa3beeHHbIMH KOHa B rpaHutTe (peabeHoe 3epHO B IeHT- 
rpaHAMH cpeZH MoseBouIMAaToO- pe). CBetTsaoe — nomeBoli wnat, TeMHbIe 
BOM MOpogb. CHATO 6e3 analn- BbINeICHHA — MarHeTHT. CHaATO 6e3 aHaJH- 


3aTopa. 150X 3aTopa. 69x 


Y R PAR ee HemoJApHon w*uAKOcTHIO, AR, =0, AR,>0, Rp= 
: * 

| 5. Beron wacpileH xuyKOcTHIO, coflep2Kalle MOBepXHOCTHO-aKTHBHYIO 

oOasky. AR;—> max u, creqopatembuo, Rp = Rmin. 

Yka3aHHble NOMOKEHHA HAXOATCA B COOTBETCTBHH C pesyJIbTaTaMH TpoBe- 
€HHbIX ObITOB. [Ip HCMbITAHHH IeMeHTHBIX OOpasIlOB Ha H3rH6 O6bia 3amMeqe- 
a 4eTKO BbIPaxKeHHaA 3aBHCHMOCTb BHJa H 
OBEPXHOCTH paspbIBa OT CTeNeHH BOJOHACHI- 
jeHua (puc. 1 u 2), Koropaa uaocrpupyer 
JMAHHe OOLCEMHO-HalpAXKeHHOPO COCTOSHUA 
laTepHala Ha XapakTep pa3pyleHua. 

CneqyeT OTMeTHTb, YTO MOBbIeHHe Mpou- 
[OCTH ILCMCHTHbIX OOpa3slOB Mp BOOHACHI- 
JeHHH HOCHT OOpaTHMbIM XapakTep TOJIbKO 
IPH BOSJYIIHOM IIpOCylIMBaHHH; B 3TOM CJIy- 
lae MOBTOPHOe BOOHACHIINEHHe NOBbIMAeT 
IPOWHOCTh OOPaslOB Ha H3rHO HU paspbIB. B 
Jyyae MOHOrO BBICYWIHBaHHA MOBTOpHoe 
OJOHACHINIEHHE He TOJIbKO He cMOcO6cTByeT 
IOBbIINCHHIO IIPOUHOCTH, HO CHWKaeT mpou- 
10CTh OOpa3zuoB. CneyeT cuHTaTb, TO WA 
POHKHX KallWJJIApOB BCMeCTBHe BbICOKHX Puc. 2. H310M yemenTHBIx Oanouex, 
SA3KHX CONPOTHBIeHMii HM KanumaapHoro  @— BOAOHACHIMeHHEIX, 6 — CyxHXx 
JAILEMJICHHA “HKU AKOCTb He 3alOHAeTB JO- 
TaTOUHOH Mepe NOpPbI HW KallWJJIApbl WeMeHTHOrO KaMHA. B 9ToOM curyyae Jeli- 
TBYCT aCOPOUMOHHbIM SppeKT NOHWKEHUA MPOUHOCTH B pesysbTaTe MOHHKe- 
IMA MOBEpXHOCTHOM SHepruH (°, 3) Bce_CTBHe IPOHHKHOBeHHA aycopOuHOH- 
IbIX CJIOCB B MHKPOTPeCIMHHbI H KallWIApbl. XapakTep MOBepXHOCTH pa3pbIBa 
WIA TAaKHX OOpa3lOB aHaJOrHYeH NOBePpXHOCTH pa3spbIBa CyXHX OOpasioB. 

TIpopeqenHaa pa6ota noka3asia CHHKeHHE TIPOUYHOCTH pacTBOpOB H OeTOHOB 
[a Ppa3pbIB H pacTsKeHHe pH u3sru6e MpH HX BOJOHACHINICHHH, B NOJIHOM COOT- 
eTCTBHH Cc TeopHeli aqcopOUHOHHOrO NOHWKeHHA MpounoctTu. Hapsayy c 3THM 
CTAHOBJICHa 3ABHCHMOCTb BeJIHYHHBI MpOYHOCTH OT CTeMeHH BOMOHACHIINeCHHA H 
[OKa3aHO HaJIHYHe OTHOCHTEJIbHOrO MOBbIIMeCHHA MpOYHOCTH, ONnpesemHemMoro 
ObEMHO-HalIpPAXKCHHbIM COCTOAHHEM, ABJIAIOWIHMCA (byHKUMeH cTemeHH BORO- 
[ACHILLE HHA. 

B 3akil0ueHHe CYHTAalO CBOHM IIPHATHBIM JOJITOM BbIPasHTb rayOOKy1o Osa- 
OjapHocTb akay. I]. A. Pe6unyepy u npod. I. J]. Unckpenu 3a BHuMaHHe 

HacTosieH padore. 
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A. H. BALIKHPOB, tO. B. KAPAH u J. H. 3BE3JIKHHA 


CHHTE3 BbICWIHX )KHPHbIX CIMPTOB H3 CO HH, 


(Il pedcmasaeno axademuxom A. A. Bananduroim 23 I 1956) 


Pa3BuTHe KaTaIHTHYeCKHX CHHTe30B H3 OKHCH yrslepojla H BO_OpoOsa c MO- 
(@HTa HX OTKPbITHA UWIIO 10 JBYM OCHOBHbIM HallpaBJIeHHAM; C OHOM CTOPOHEI, 
a3pa0aTbIBaIHCb CHHTeSbI yrieBOROpOAOB, Cc Apyroli —cHHTesbl CHUpTOB. 

Tleppoe u3 9THX HalipaBJeHHli MpHBeNO, Kak W3BCCTHO, K HaXOKeHHIO 
[HOrOUHCJICHHBIX HOBbIX KaTaJIM3aTOPOB H CO3aHHIO pxa Mpoleccos, M03Bo- 
[AFOWHX MOYYaTb PpasIHIHble yruieBOAOpOAbl, HAYHHAA OT MeTaHa H KOHUAaS 
bICOKOMOJICKYJIAPHbIM MapaduHOM. Cuntes u3 CO u H, xHyAKuX, Ipeumymect- 
HHO HepasBeTBJICHHBIX aIMaTHYeCKUX YrIeCBOXOPOAOB OCyINeCTBIeH B Mpo- 
[bIJIeHHOCTH (?,”). 

SHayYHTeIbHO MeHbIUHe YCMexXH JOCTHrHYTHI B OOaCTH CHHTe3a CIMpTOB. 
3 INMPOKOM TIpOMBILIeCHHOM MAaCIUTaGe OCYHIeCTBIIAeCTCAH TOJIbKO CHHT€3 METH- 
loporo cnupta. Ilonyawpmuii HeKOTOpoe pacnpocTpaHeHHe CHHTe3 H306yTH- 
[OBOrO Macsla aeT MPOAYKT, cOepKallH OGbIMHO Gosee 50% MeTaHONa, OKONO 
2% v306yTHJOBOrO CHHpTa H HECKOJIbKO MPOUeHTOB JipyrHX BbICIUMX CHUPTOB, 
[ ABJIACTCA MO CyMLeCTBY CHHTeC30M MeTaHOJIa C HEKOTOPOH IIpHMecbIo BBbICIUHX 
mupTos (7). [Ipomequui nowynpOMbiileHHble HCIbITaAHHA HeEMeILKHM «CHHOW- 
[POWecc» JaeT CMeCb IIPOAYKTOB, COCTOAMLYIO NOYTH H3 paBHbIX KOJIHYECTB yruie- 
OMOPOOB HV BHICIIHX KHPHbIX CIMPTOB C HEOOJIbINOH IpHMecbio Jpyrux KHCO- 
ORCOMepKauluX OpraHwyeckux coequHenHt (', *). 

TakHM oO6pa30M, B OTJHUHE OT CHHTe3a BBICIUHX YIJIeBOAOPOOB, CHHTeS 
ICIUHX CIHPTOB He TOJIbKO He OCYIIECTBJICH B MpPOMBILIIeCHHOCTH, HO jaxe 
(O KOHWa He paspaooTaH. 

Haxomyenue MeToya cuuTe3a 43 CO u Hy BbICIIHX 2XHPHbIX CIHPTOB C ocTa- 
OUHO BbICOKHM BbIXOJOM IesIeBOro TpOyKTa HMeeT HayuHbIt H MpakTHuecKHH 
[HTepec. 

C meubto OCyIlecTBIeCHHA TaKOrO Npowecca HaMH ObIIM paspaOOTaHbl WH HCTIbI- 
aHbl B CHHTe38€ pa3JIHYHbIM OOPa30M MPOMOTHPOBAaHHble XKeJe3HbIe KaTaJH3a- 
Opbi, padoTaroue B MHTepBase Temnepatyp oT 150 yo 170°. KaranutuyecKkoe 
WJ[PHPOBaHHe OKHCH yrulepOa NPHBOAMT B STHX YCJOBHAX K MOJYYeHHIO KH]- 
HX TIPOMyKTOB, cocTrosmux Ha 80—90% us KUCMOpOcOsepKallNx OpraHnye- 
KHX coequHeHui. Jlona CNMpTOB B STHX KUAKAX MpPOAyKTax CHHTe3a JOCTHTaeT 
5—80%. Hapsagy co cuuptamu o6pasyetca 5—10% KapOOHHIbHBIX coeqHHe- 
Mi (IPeCHMyLlecTBeHHO asIbAerHAOB), AONOMHATeMbHOe THApPHPOBaHHe KOTOPHIX, 
OO6HOe TIpHMeHAeMOMY B «OKCOMpouecce» (4), MOSBONHT yBeMHYHTb CofepxKa- 
We CHMpTOB B NOMyYaeMbIX MpOAyKTax Wo 80—90%. 

B wupoxol dpakuHH, BbIKHMaromel B Mpejemax 105—200°, conep2ka Hie 
praHuyecKHX KHCNOposcoyepKaulux coeyuHeHuH MpHvOmMxKaeTcH K 100%. 
bIXO XKHIKUX MpOAyKTOB CHHTe3a (HCKOYaH Boy) Aocruraer 160— 
70 ma/um® nepepadorannoro ra3a (CO + 2H2). MpousBoqutenbHoctTb KaTaJH- 
ATOPOB B OMbITaX C IpHMeHeHHeM pellHpKYIAWMH OOpaTHOrO rasa IPH Koap- 
MUMeHTe IHpKysAWMH, paBHoM 7, AocTuraeT 1,1 0 #XHAKOrO MposyKTa Ha la 
aTaH3aTopa B CYTKH, 4TO COOTBETCTByeT NOMHOMy MpeBpallleHHiO OKHCH 
riepoya mp o6bemHoli cKopoctu 300 yac™* (npotus 150 yac* B CHHOI- 
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lecce (°)). B saBucumocru oT cocraBa KaTaM3aTOpa HM ycmOBuii CHHTe3a 
SIMOHHBIM COCTAB NOJyYaeMbIX MpOyKTOB MOKET HECKOMbKO H3MCHATHCA. 
[a cunTesos c ras0os He: CO = 2:1 xapaxrepno caeq{iomee pacupe- 
HHe€ CHHPTOB: Ha JOJO MeTHIOBOrO cHupTa mpHxo_uTca oKoONO 10% or 
SPO KOJHUYCCTBA NOJYYEHHIX CIHPTOB, AOA cnupToB C2,C3 u C, cocraBaser 
10 50%, a KoMYeCTBO cnupToB BHIUe Cy AocTuraeT 40%. 

13 NOYYeEHHEIX NPOLYKTOB CHHTe3a Ob BbIAeeHbI H HAeCHTHPHUMpPOBaHbI 
M3H4CCKHUM KOHCTaHTaM, JaHHbIM 3JIEMeHTapHOrO aHasIH3a, PHAPOKCHJbHbIM 
[aM H, B HEKOTOPBIX ClyyaAX, TeMHepaTypaM IlableHnA UW ananusy denus- 
‘aHOB CJICAYIOUIHE CNHPTbI: METHJIOBbIN, STHJIOBbIM, A-TIPOMHJIOBbIM, H-OyTH- 
IM, H-AMHJIOBbIIi, H-PeKCHJIOBbIi, H-FrelTHJIOBbIli, H-OKTHJIOBbIM, H-HOHMJIO- 
, A-]eWMJIOBbIN. ‘ 

ITH CIMPTHI COCTABAIOT TipeoOaarolly!o YaCTbh HCCIEAOBAHHOFO MpOMyKTas 
HbI€, XaPaKTeEPH3YIOUIHe BbIAeCHHbIe CMHPTbI, COOpaHb! B Tabu. |. 
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XHMI 


E. B. PEHKHHA, A. HW. ®MHKEJIbUITEHH uw A. A. APTEMBEB 
MOJIEKYJIAPHbBIE KOMMJIEKCbI XJIOPHCTOLO © HUTPO3HJIA 
(Ilpedcmasneno axademuxom H. JI. Kaynanyem 14 I 1956). 


VisyyeHvio CleKTpOB MOrOWleHHA XJIOPHCTOTO HUTPO3Ha B a 
YAbTpapHOMeTOBOH OGMACTHX NOCBAMEH PA paOOT pasMYHbIX ABTOPOB ¢ 
Sw aBTOPbl yCTAHOBUIM HaJIMUHe B CHEKTpe MOrmOMeHuA rasooOpa3HOro HUT 
3HJIXOpHa pa WIMpOKUX MOOC C MAKCHMYMOM IOrJIOWleHHA, COOTBETCTBY 
IMM J\IMHaM BOwIH 601,7; 475; 440; 335; 197; 150 mp. Kpome SsTHxX WIMpOKHX 1 
moc B OOmacTH 530—630 Mp, O6HapyKeHO WIeECTh Y3KHX MONOC C AIMHaMH BC 
MakcHMyMa mormomeHua 643,1; 615,8; 587,9, 561,2; 549,5; 538,5 mp 
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Puc. 1. Kpwspie wornouenua pacrsopop NOC] B xHenojspHbix 
HHEPTHBIX PaCTBOPHTeJIAX B BHAHMOW OOacTH cneKTpa. 1 — B WHK- 
slorekcaHe; ? — B rentaHe; 3 — B CCly; 4 —B muKmooKTaHe 


Hasmuue TOHKOH CTpyKTypbl C cmeKTpe ra3000pa3Horo HUTPOSHIXJIOpH 
B oOnacTH 400—450 mp, yKasanHoe KuctakopcKun (°), B Gouee MO3qHUX padot 
(°, °) He mo_TBepyusocb. 

IIpupoga monoc cooTBeTCTBYIOWIHX JJIMHaM BOH MeHbue 530 Mp onpe; 
JdeTca (*) MpomeccoM NepBHYHOH AHMCCOUMAaNHA MOJIEKYJbI XMOPHCTOrO HUHTy 
3Hla 


NOC] ++ hy-> NO + Cl. 


Mutepnpetayua nono0c B O6actd 530—630 mp. Menee onpeyeseHna. Tor 
Aumomy (°), 3ecb UMeer MecTo pequccomMaluA, IPHBOAMMad K pacmenseH 
MOJICKYJIBI. 

B JanHou pabore npoBeyeno ucceOBaHUe CHEKTPOB NOrsoMmeHua pacTBof 
HUTPOSHIXNOpHa B paAe OpraHwyeckHx pacTBopuTevel. 

Tlonyyenuble pesybrate! (pic. 1—4) copepmieHHo oTyeTnuBO cBHeTe. 
CTBYIOT O Pa3JIM4YHOM BIIMAHMH HCCJIeAYeMbIX COCAHHCHHH Ha CIeEKTP MOrJOL 
HHA HUTpPosHxTopufa. B cBa3H ¢ STHM WeecooOpasHo pasyemenue 
Ha TpH rpynnb. B neppyto rpyniy Bxo_aT G6esqunobHEIe, HENOMAPH3Y 
528 


[HeCH PACTBOPHTeIM (WMKJOPeKCaH, IHKJIOOKTaH, A-renTaH, YeTbIPex XJIOPH- 
rbili yrmepoy) (puc. 1); Ko Bropofi rpynme ceqyer OTHeECTH BeMecTBA, o6s1aaro- 
He JIEPKO MOJAPHSYIOULHMCA OCH3OJIbHBIM ARpOM (6eH30N, “STHIOeCH3ON, XJI0- 
HCTbIH OeH3H) (puc. 2); K TpeTbeli rpynme oTHOcATCHA NOJIAPHbIe rasOuonpo- 
SBOHbIC asMpaTH4ecKOrO pHa (OpOMHCTHIi STH, AUXJOpsTan, A-OVTHIOpOMH, 
-reniTHIOpOMHA) (puc. 3). 

CneKTpbI MOrsomeHHA PacTBOpOB HUTPOsHAXOpHAa B TlepeunCJICHHBIX 
eMHHCHUAX AIA BUYMMOH OOAcTH NpeycraBseHbl Ha puc. 1—3, ja yabTpa- 
MoeTOBOH —Ha puc. 4. IIpopeqenupie uccneqoBAHHA NOKasanH, UTO B HerO- 
APHBIX HHEPTHBIX PaCTBOPHTEAX KPHBbIC NOPMOWeHHA pacTBOpOB XHOpH- 


PA 


20 


04 
495 ¢ 419 495, HS mye oO eee. 630 mp 


Aa ——— 


Puc. 2. Kpuppie norsomesua pactBopop NOC] B_ 6exn3ou7e 

H HEKOTOPHIX €fO IPOH3BOAHHIX B BHAHMOH OONacTH cneKTpa. 

7 — Bs 6ex30Ne; 2.— B xmopHctom Gen3He; 38 —B 3THI- 
OeHsoue 


fOrc HHTPOSHIa COBNaaloT C KPHBbIMH NOrioueHHA ras006pa3Horo NOCI, 
PAHYAACh OT MOcseHerO TOIbKO MO aOcOIOTHOMY 3HaYeHHIo. 

Kpupple morsmoujeHua pactsopos NOCI B 6pomuctom sTHe H AuxsOpsTaHe 
APAKTePH3YIOTCA CMCIICHHeM MaKCHMYMa B OOJIC@ KOPOTKOBOJIHOBY!O YacTb 
IeKTpa. ITO, NOBHAHMOMY, CBA8aHO Cc jetbopMallMel 9eKTPOHHOTO OGsaKa 
ONEKYI XJIOPHCTOPO HUTPOSHa MO BMAWHeM JMNOAbHBIX MONeKYI pacrBo- 
ATeJIn. GHAYHTeIbHO MeHbIUUee BJIUAHHE Ha XapakTeD KDHBOH MOrOMmeHHA 
ATPO3HIIXIOPHa OKaSbIBaeT TelTHIOpOMHI. 

KpuBble MOrsOmleHHA PaCTBOPOB XJIOPHCTOrO HUTpPOsHia B OeH3ONe H ero 
POHSBOAHBIX OTJIMYAIOTCA HEKOTOPbIM CMECIIICHHeM MaKCHMyMa CHHe-3eNeHOli 
JIACTH B 6OJI€e KOPOTKOBOJIHOBY!10 YaCTb CIeKTPa H, KpOMe TOPO, NOTHOK epop- 
alneli KpHBOH B OOnacTH 600—610 Mp c oOpas0BaHHeM BMeCTO MaKCHMyMa 
WIbKO HaSHayHTeIbHOrO TepervOa c NoceAyIOULHM NoALemom. OOpa3opanHne 
OEKYIAPHBIX COe(HHEHHH B STOM CuIy4Yae, BO3MOXKHO, MpOHCXOAUT 3a cueT 
JAMMOJCHCTBHA HeEOOOOUIEHHBIX SeKTpOHOB NOC! c z-3ekTpOHaMH 6eH- 
WIbHOrO KombIa. [Ipu 3TOM BOSMOXKHO OOpasoBaHHe HEyCTOHYHBOrO KOMIIJIeKCa 
PpPOeCHHA:? 
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moqo6Horo TOMY, Kakoe Obl0 npeqmoxeHo A. UM. THToBbim (*) qa KOMIMIeKC 
6en30a c paqukamonogqo6HoH moseKkynoH NOz, EcrecrBeHHo, TO o6paso- 
BaHue TaKOrO KOMHJeRca MIpMBeyeT K NepepacnpeyeseHHi0 9JICKTPOHHOM MOT- 
HOCTH M@XKJly COCTaBJIAIONMH ero aTOMaMH, YTO M NpPOABJAeTCA B MSMe- 
HeHHH KpuBol normomexHua NOCI. 


Cnoco6HocTbh G6eH301a K KOMIIeKCOOOpasoBaHHlo C HeOpraHHyeCKUMH Be- 
I€CTBAMH, BKJIOUAIOWIMMH aTOMbI C HeOOOOU[EHHbIMH SJICEKTPOHHbIMH. MapaMy 
(AlCle; SbCls; AgCl1O,; NbCl;; AlBrs), xopouio usBecTHa (5): | 

O6pasyronqveca Ip STOM COeAHHEHHA, He OOJIalad yCTOHYMBOCTHIO, B TO * 
BpeMsA Gouee peaKUMOHHOCHOCOGHHI, YeM CaM O€H3OJ, UTO ABMACTCA CICACTBHE! 


Nm 
ANE 
Ear SINS 
Palaiaiaiauss 


540 580 620 660 mpe 420 460 520 me 


——= —— 


Puc. 3. Kpuspie normoujenua pactBopop NOCI B HekoToppix 

raslOHJONpOu3BOAHEIX amMaTuyecKkoro pasa B BHHMOH OOa- 

cTH cnektpa. / — B OpomHcToM 2THIe; 2 — B AHXJIOpsTaHe; 
' 3 —B H-OyTHIOpomugze; 4—B H-renTHnOpomuye 


BOSHHKHOBeHHA |Ha YyIJIepOMHbIX aTOMaX OeCH30IbHOrO WHKa.B pesyJbTaTé 
CONPAXKCHHA C. KOMIMVICKCOOOpa3yIOWlHM aTOMOM, HeEKOTOPOH pa3HOCTH B 3a- 
pamax. 

Jlio6onsbiTHO, |YTO KpHBad MOrMOWeHHA pacTBOpa XNOpHcToroO HUTpoOsHIe 
B OeH307e AIA CHHe-3emeHOH OOmacTH pacnolaraeTcd Me@KAY KPHBBIME 
NOrOWeHHA vid MOMOOHDIX Xe pacTBOPOB B STHIOeH3ONe€ H XJIOPHCTOV 
OeHsHe. ; i@ 

TlosuquMomy, 9TO ABNeHHe He CulydaHHO HW CBA3aHO C MpOTHBOMONOKHBIN 
XapaKTepOM 3aMeCTHTeMel: SIIEKTPOHODHJIbHbIM ATOM raOHa B XJIOPHCTOM 6eH: 
3HJIe H SIeEKTPOHOAOHOpHaa rpynna CHgs B sTum6eHsome. 

B yabTpapuoneropoH o6acTH MaKCHMyM oromeHua mpH = 335 Mp. 
COOTBETCTBYIOINMM MOrONeHH!O ras006pasHoro HUTPOSHIXMOpHAa, HMeeT MeCTC 
JMWb B pacTBOpuTeIAX MepBow rpynnbl. Bo Bcex OcTasIbHbIX CyYaAxX HaOJHO: 
qaeTca meperuO KpHBOH MH pesKOe BOspacTaHHe KOaSdpHUMeHTa NOrOMmeHuA 

Tlonyuenuple pesybTaTbI yKa3bIBaloT Ha MEXKMOJEKYAPHOe B3AHMOLelicTBHE 
HATPOSHJIXIOPpHAa C pacTBOPHTeJIeM, NOBHAMMOMY, 3a C¥eT JMMObHbIX HE 
NOIAPHSaWMOHHBIX CHJI, YTO IPHBOAUT TakKxKe K OoMbUeli NOApUsalHN MOTE 
kysbt NOCI u o6sergaeT quccolmaluio ee 10 MexaHusmy, yKasanHomy I. ‘JI 
Hatancouom (5). 

YcranHoBseHHOe HaMH OTCYTCTBHe TOHKOM CTpyKTYypbI B OGacTu 500—600 mp 
MOXET ObITh OObACHEHO H3MCHEHHeM arperaTHOro COCTOAHUA HUTPOSHIXIOPUAE 
IIpH Tepexosle B pacTBOpeHHoe cocTosHHe. 

TloqoOnoe aABjeHHe (H34e3HOBeHHE TOHKOM CTpyKTYpbI B CHeKTpe Morsonle: 
HHA) HaOwoqaocb HaMH TaKxe jin NO, B cilyyae pacrBopeHHa ero B HeKO: 
TOPbIX yrseBosqoposax. 
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ismeneHue 91eKTPOHHOM CTpyKTypbI XOpucToro HMTPOsHa Noy BuIMAHHeM 
TOPbIX PaCTBOPHTeNeH, O YEM, CBHJETeIbCTByeT HeCOBMaleHve CieKTpoB 
@ 


270 500 JI 


Puc. 4. Kpusbie norionlesua pactsopos NOCI B nexoroppix 

CO@HHEHHAX B YJIbTpauoseTOBOH ywacTH cileKTpa. / — pe ue- 

TbIPeXXJIOPHCTOM yruiepoye; 2 — B WHKJoreKcaHe; 3 — B Ju- 
xsiopstaHe #—B 9THIOeH3ONe; 5—B Genso7e 


IOULCHHA e€FO PacCTBOPOB, CBA3AHO C Pa3JIHUHeM B MOBeeHHH HCCeqOBaH- 
—coeyHHeHHH B (OTOXHMHYeCKOH peakKUHH C HHTPO3HIXJIOpHOM. 


TocyapcrBeHublli Hay4HO-HCCeqOBaTeIbCKHH Tloctrynuso 
H IIPOCKTHbIH HHCTHTYT a30THOHM MpOMbIILIJIeHHOCTH 16 XII 1955 


UMTHPOBAHHAA JIMTEPATYPA 


1G. Magnanini, Zs. phys. Chem., 4, 427 (1889). 7J. A. Leermakers. 
5. Ramsperger, J. Am. Chem. Soc., 54, 1837 (1932). #G. B. Kistiakow- 
met--Am. Chem. Socs52, 102 (1930). *CoR:" Bailey; Al'B.LC as sii e)iProc. 
Soc. (London), A 145, 336 (1943). °T. JI. Haraucon, K®X, 18, 1610 (1939). 
F. Goodeve, S. Katz, Proc. Roy. Soc. (London), A 172, 432 (1939). 7 A. U.Tu- 
, KOX, 18, 190 (1948). 8 T. FT. Tyctrascon, Ber., 11, 2151 (1878); KKP®XO, 
305 (1878); JKP®XO, 10, 390 (1878); KKP®XO, 22, 444 (1890); A. Rosenheim, 
Stellmann, Ber., 34, 3377 (1902); A. Hill, J. Am. Chem. Soc., 44, 1165, 1166 
); H. Fink, K. Niede:lander, Ber., 61, 1386 (1938). 
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Jlokaagn Akagemuu Hayk CCCP 
iN 1956. Tom 109, Ne 3 
\ 


A XHM 


A. T. TOPOWLEHKO 


JBOMHbIE CYJIb®ATbI THTAHA C CYJIb®ATOM AMMOHH 4 
(ITpedcmasaeno axademukom A. H,. Ppymxunotm 23 IT 1956) 


J\potinpie cymbiaTbl THTaHa WH AMMOHHA TpeQIORKeHO UCHOb3O0BaTb 
OUHCTKH THTaHa OT IpHMecelt »KeNe3a H Ap. pH MepepaOoTKe HJIbMeCHHTOB 
KoHeHTpatos (1). Ha o6pa30BaHuvH JBOMHbIX CYIbPpaTOB OCHOBAaHbI apPeKT 
Hbl€ METOJbI PasJIOKCHHA THTAHCOJepRKallero ChIPhA CMMABJIEHHEM C CyIbpat 
aMMOHHS WH CepHolt KucOTOH. Ilo cBoHCTBaM JJBOHHBIX CyJsbPaTOB MOXKHO K 
BeEHHBIM OOpa30M CYJHTb O CBOHMCTBAX TIPOCTbIxX CyJIb(aTOB THTAHA, B OTHO: 
HMM KOTOpbIX B JIMTepaType elle HET EAHHOM TOUKH 3peHHA. 

Bnepppre coequHenue coctaBa (NH,)eTiO(SO,)2-H2O nomyyeno Posenr 
MoM H Llyrre (*). B paye muTepaTypHbIX HCTOUHHKOB YMNOMHHAIOTCH COeCHHEH 
coctapa (NH,),Ti(SO,)3;. OqHako JO HacTOsMero BpeMeHH ABOMHBIE cysmbipa 
THTaHa H AMMOHHA CHCTeMaTHUeCKH He OblM usyyueHbI. B Hamel paboTe Oo 
HCCIEOBAIHCb MpelapaTHBHbIM MeTOJOM. OOpa3s0BaHHe JBOHHBIX cysmbdpa 
6bIO IpOcex*KeHO B IWHpOKOM OG6acTH cucTembI TiO2— SO3— (NH,).SO,—H 
KaK B BOJHbIX pacTBOpax, TaK H B clwaBax. Bce 3amMeyeHHbIe B STO 
CTeMe JBOHHbIC Cyb(baTbl BbIAeIAIHCb B UMCTOM Bue. XUMHYECKHH COCTAaB 
ONpeeAJICH XHMHUCCKHM aHaJIH30M. 

Jipotnok cysmpdat (NH,)2TiO(SO,)2-H2O nonyuaetca pH cMelIeHHH B 
HbIX PaCTBOPOB THTAHHJ-cysbtpatTa, cosepKawlero CBOGOAHY1IO Ce—pHYy!O KUCH 
MH cyappata ammMonus. Tlocnequuli K pacTBOpy THTaHHsI-cybdpaTa MOX 
NOOaBIATb B TBEPAOM Bue. Cob OcaxaeTca MeseHHO. IIpH KOMHAaTHOH T 
nepaType KpHCTaJMIH3aluA ee 3aKaHYAMBaeTCA TOMBKO Yepes 12—24 yaca. 

Jlia tlonyyeHua COM B UYHCTOM Bue OTKaTHIe Ha BOpOHKe BrwoxHe 
KPHCTaJJIbl MPOMbIBaIHCb CNMPTOM, pa30aBJIeHHbIM BOOM B OTHOMICH 
1:1, a sarem 96% cnMpToM HM cyuIMIMcb Ha Bo3xyxe. Ilo BHemHemy BHI 
(NH,)2TiO(SO,)2:H2O —6ennii mnopomox. Kpuctanapi umewr (op 
TeTpas{pOB UH TeTparoHTpHTeTpaszpow (cM. puc. 1) c moKasaTeemM 
somsenua WV = 1,580 + 0,005. B Boge comb pacrBopsetca XOpollo, K 
ICHTPHPOBaHHble paCTBOpbl IPH KOMHAaTHOM TemMepaType CTaOHJIbHbI, H3 pP 
OaBJIeEHHBIX PaCTBOPOB BbilaaeT OcaqoK rena TiOe yeTBepHoro cocrasa. I 
KHNAYCHHH BOAHOPO pacTBopa ABOiHAad COMb NOMHOCTHIO ruypomusyercs. Tp 
NOMOWUM THApOH3a e€ MOXKHO TONYYIWTh JBYOKUCb THTaHa, OONaaronly 
IIMTMCHTHBIMH CBOMCTBAMH. ; 

Pactsopumocts (NH,)2TiO(SO,)2-H2zO nonmxKaerca mpH jo6apmeHl 
K BOJHOMY pacTBopy ee cysbpaTa aMMOHMA HM CepHo KucOTHI. Hanpume 
mpH 20° pacrBopumoctn (NH,)2TiO(SO,)2-H2O B Boge B nepecuetre Ha Tie 
paBua 153,3r/a, a upu KonnentpaunnH H3SO, 300 r/a u (NH,),SO, 300 r/a cH 
*KaeTcH NO 0,82 r/1. B pesymprare storo (NH,)2TiO(SO,)2-H2O moxuo BBIC! 
JIMBaTb H3 BOAHOrO pacTBOpa AOOaBJIeHHeM Cybpara aMMOHHA M CepHOH Ki 
cnotbl. IIpakruyeckH NomHoe BbICAIMBaHHe TIPOMCXOAUT pH KOHWeHTpaNM 
B pacTBOpe CBOOOHbIX CysbibaTa aMMOHUA HM CepHO KUucOoTEY 500—600 r/J 

Ha Bosyyxe Kpuctamubt (NH,)2TiO(SO,)2-H2O ne BprperpuBatotea, He 
rpOCKONHYHbI H COXPaHAWTCA CKOJIb YrORHO ONTO 6e3 H3MeHeHHA XHMHU! 
ckoro cocTaBa. 
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Puc. 1. potuow cynbbar THTaHHa 
Hu ammMouud (NH4)2TiO(SO4)2s-H20; 48% 


Mes A 
Lf ne Mix 
ENF IE OR VON ay oN 
Wie CP ash bat ; 
BYE 2 MoT ELENA 
a et RY, k yo? 
Kd pee auf vA y ee an Le 
/ gc <' jf * Be - LSS Az Gre i 
ma! { mm! ib 
yy VRS Te? hae 
Ly BRS eh 3g 
q Yak i \ | PXtS (ay 


Puc. 2. JIpolinol cysmpbaT THTanusa 
uv ammonun «-(NH4)2TiO(SO4)2; 48X 


Puc. 3. [potinoH -cynppaT TxHTana 
uammouua (NH4)eTi(SOs)3; 55% 


JLAH, rt. 109, Ne 3, PopoujeHko 


Puce. 4. potinolt cympat 
2(NHa)2SO4- 3TiOSO«: Ti(SOs)2; 90” 


PH HarpeBaHHH COJlb pasviaraeTcH MO peaKHAM: 


(NH4)2TiO (SO4)2-H2O = (NH,)2TiO (SO,)2 + HsO npu 200°; 
(NH,4)2TiO (SO4)2 => TiOSO, + 2NHs + SOs a H,O lip 500°; 
? TiOSO, = TiO. + SO3 Tip 1005, 


BYOKUCb THTAHa Ip NpOKaJIMBaHHH YHCTOM COMM YOMyYaeTcs B Bue Gesoro 
[cTOrO NOpowika CO CTpykKTypoi anatasa. Ecnu npokaHBanue Bewerca pH 
spaType Bbuue 1000°, To aHaTa3 mpeBpalaeTca B pyTHu. 
Sy¥eHHe MepeHOca HOHOB B BOAHOM pacTBOpe NOKa3alO, YTO KOHIeHTpauHA 
1a B aHOAHOM HpOcTpaHcTBe MO Mepe MpOxor*KAeHHA TOKAa NMOBbILMAeTCA. 
Wii H3 9TOPO, ABOHHOM CybdaT THTAHHNa H AMMOHHSA cyesyer paccmaTpH- 
Kak KOMIMJIe€KCHOe coequHeHue coctaBa (NH,)2z[TiO(SO,)2]. OynaKo 
JIEKCHBIH HOH B BOMHOM pacTBOpe HMEECT BBICOKy10 CTeNeHb JUCcouMaLUH, 
[cTBHe vero YyKa3aHHOe COeAHHeEHHe OTHOCHTCA K THTY  BOMHbIX 
i 
e3BOHad comb cocraBa (NH,)2TiO (SO,)2 nosmyueHa B Bue ABYX KpucTas- 
CKHX MOAHNpUKaUHH. Moyupukayna, o603Ha¥aeman %, MOmyuaeTcA BbICa- 
HH€M CyJIb(aTOM AMMOHHA HW CepHOH KHCJOTOM 43 BOAHOrO pacTBopa THTA- 
Syib(paTa pH Temmepatype sBpiue 40°. Ee MoxKHO NOWYYIHTb TaKxKe H IPH 
ATHOH TeMMepaType H3 pacTBOPOB, KOHIeHTPHpOBaHHbIX 110 cosep2KaHHlo 
paTa aMMOHHH HM cepHoH KucmoTEl. «-(NH,)2TiO(SO,)2 B uwHCTOM Bue 
yaeTCA MOQOOHO MOHOrHApaty. Oua mpeycTaBsaeT co6OH GembI MOpOUOK, 
MrpOCKONHUHbIH MW ycTOHYHBbIH Ha Bo3syqyxe. KpucTanmu3yeTca B Buse 
MX YJIMHCHHbIX MJIaCTHHOK HJIH B POPMe HIJIOBHAHbIX KPHCTaJJOB (pHe. 2), 
OTPONHbIX C NpAMbIM noracaHHemM, N,z = 1,707 + 0,005, N, = 1,600 + 
010. 
TOpad MOAupUKauHA, OO6O3Hayaemasa 8, TomyyeHa Mp o6esBOxKUBAHHH 
)2TiO(SO,)2-H20 B cymHbHOM WKady mpH Temnepatype oKono 200°. 
Taslibl $-MOAHpHKAUHH UAHOMOp*HEI C KpHcTaswaMH MOHOrH{pata, 
KO OOaa1oT caObIM ABOHHbIM Ty4YenpenommeHHeM. I[loKa3aTeH MpesOM- 
a Kpuctammos B-(NH,)2TiO(SO,)2 oKono 1,629; B-(NH,)2TiO(SO,)2 Ha Bo3- 
HeyCTOMYHBANH, IIPHTAPMBad Bary, IpeBpamaetca B (NH,)2TiO(SO,)2-H20. 
BOHHBIe cyabpatTbt coctaBsa (NH,)2Ti(SO,)3 Hu 6(NH,).SO,-3TiOSO,- 
3O,)2 TOJIYYeHbI H3 CIWaBOB JBYOKHCH THTaHa C CyIb(aTOM aMMOHHA H 
IH =KHCIOTON. 
omb (NH,)2Ti(SO,)3 Kpucrammu3yeTca H3 paciiwiaBa B BHAe KpyNHbIX Mla- 
1aTbIX KPHCTaJIJIOB MOHOKJIMHHOM CHCTeMBI (pHc. 3) Ip TemMepaType BbIe 
Kpucraubl comm Oeoro UBeTa C XKHPHbIM OJIECKOM, AHH3OTPONHBI, yrou 
saHHa = upamMoH, Nz = 1,754 +0,010, Np, = 1,684 + 0,010. B Boge ue 
30PAIOTCA, HO MeJWICHHO pa3viaraloTcH MO peaKIHH 


(NH,)aTi (SOq)3 + 2H2O0 = (NH,y)oTiO}(SOg)o-H2O + H2SOxq. 


CIENCTBHe HeyCTOMYHBOCTH B UpHcyTcTBHuu BarH (NH,)2Ti(SO,)3 Kpuctas- 
ETCA TOJIbKO H3 CIMAaBOB C MaJIbIM COJepKaHHeM BObI, KHMIALWIUX BbILTe 200°. 
menue H,SO, : (NH,).SO, B ciaBe WOJKHO ObITb OKONO 2, HO MOKeT 
HATbCA B JOBOJbHO WIHPOKHX Mpefewax KaK B CTOPOHY YyBeJIHYeHHA, TaK 
OOCHHO B CTOPOHY YMeHbIICHHSA. 
puctasnst (NH,)2TiO(SO,)3; xomoqHoH BOAOH pasuiarajoTcaA MeJVIeHHO. 
Temlepatype Hwxe 20° nomHOe TpeBpaleHHe COJIM B MpHCyTCTBHH BOI 
OTBETCTBYIONLYIO COIb THTAHHJI-Ccylb(paTa MpOHCXOAMT TObKO B TeYeHHe 
<. [lob3yACb 9THM, UACTY1O COJIb MOXKHO MOMYYATS CeAYIOULHM CMOCOOOM. 
B, COJep Kalu KpucTanbl ITOH COMM, OOpaOaTbIBaeTCH IIpH TemilepaType 
> 20° 6OubUIMM H36bITKOM XOJOAHOK BOsbI. OrTdHAbTpOBaHHble KPHCTAaJIVJIbI 
IBAIOTCA CHaWasa XOMOAHO BOROH, sarem 96% cuupToM HM cyllaTCA pH 
-110°. BpicymeHHble KpHCTasbl MOryT COXPaHATbCA CKOMb yroqHO AoOsro 
KO B re—pMeTHYeECKH 3aKpLITOH MOcy ze. 

- O33 


Tipu narpebannu (NH,)2TiO(SO,)z pasaraetes mpu 450—500° no ‘peaKi 
* (NEL)sTIO (SO4)s = TiO> + 380s + 2NHs + HO. 


Tipolinot cyapat 2(NH,),SO,-3TiOSO,: Ti(SO,)2 o6HapyxeH B CMMaE 
WBYOKUCH THTAHa C CyJIb(paTOM AMMOHHA HW CepHOM KUCJIOTOH, KOTOpbIe HMe 
Temnepatypy KuneHHa oKono 200°. IIpu Oonee BbIcoKOoli TeMnepaType KuNeH 
crmaBoB, T. €. IIpH MCHbIIeM COJepKaHHN B CliaBax BOsbI (TeMlepaTypa KHMeH 
cnylaBa ONpesenaeTCA B OCHOBHOM KOHIeHTpallvelt BOYbI), KPUCTAaJJIbI ITOH CO 
pacTBOpAIOTCA HW B OcaqOK BbIMaqaeT comb (NH,)2Ti(SO,)s. 

B yuctom Bue comb 2(NH,),SO,-3TiOSO,- Ti(SO,)2 MomyyaeTcA TaKMM: 
cloco6oM, Kak HM omMcaHHaa sBbuue comb (NH,)2Ti(SO,)3. Kpucranapi co 
6enoro upetTa, anHusorponHbl, Ng = 1,755 -+ 0,010, Np = 1,670 + 0,0 
Comb KpHcTauM3yeTCH B BUe MeIKMX IIpH3MaTHYCCKUX KPHCTAJJOB poMe 
yeckol cucTembl (puc. 4). B Boge HeycTOH¥HBa H MeJIEHHO pa3siaraeTca D 
peakuHHu 


a 


2 (NH4)2SO4-3TiOSOq-Ti (SO4)2"+ 3H2O = 
=2 (NHa)eTiO (SO4)2 eH,O ae 2TiSO, a H2SO,. 


PaccmaTpuBaeMad COJIb HHTepecHa TeM, TO B ee COCTAB BXOAAT HOPMA\JIbHI 
H OCHOBHOM cybiaTbl THTaHa. Ona ABIIACTCA NePpeCXOMHbIM COCAMHCHHEM Me 
JBOMHBIMM COAMM THTaHa J[BYX THMOB: Ha OCHOBe THTAaHHsIa CyIbdata u He 
MaJIbHOrO cywbcdaTa THTaHa. 

HeycroiiunpocTb JBOMHbIX ComeH Ha OCHOBe HOPMaJIbHOrO cysbiatTa THTAa 
K BOJ€ ABJIN€TCA KOCBCHHIM JOKa3aTeJIbCTBOM TOrO, 4TO B BOAHbIX pacTBOp 
cyllecTBOBaHHe HOpMaJIbHOrO cyibaTa THTaHa Ti(SO,)2 HeBO3MOxKHO. 2 
COEJMHEHHE MOXKET, BEPOATHO, CYNIECTBOBATb TONbKO B HEBOAHBIX Cpeax uO 
BJIHMAHHEM BOJbI MpeBpalllaeTcA B OCHOBHOM cymbiaT usu ruyqpomusyetca 
THJPpOOKHCH THTAaHA. . 


Konpexuh punuan um. C. M. Kuposa Tlocrynua0 — 
Axkaylemuu HayK CCCP 27 X 195am 
IWHTHPOBAHHAS JIMNTEPATYPA 


1 Tepm. nat. Ne 508110, 1927 2A. Rosenkeim, O. Schiitte, Zs. abe 
Chem., 26, 239/57, 252 (1901). 
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Woraagn Akayemun nayx CCCP 
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XHMH jl 


B. H. 3EJIMEH u I. A. BAHAT 
4-HHTPO-2-®HHHJIMHAAHAHOH-1,3 


(II pedcmasazexo akademuxom B. A. Kasaxckum 22 II 1956) 


2-MennHHHAAHAUOH-1,3 HaxOAUT NPpHMeHeHHe KaK aHTHKOaryasAHT KPOBH H 
K pOJeHTHUH]. B NOCJIETHEM CJIy4ae C WeJIbIO MOBbILICHHA TOKCHYHOCTH ObIIO 
TepeCHO CHHTeCSHPOBATb HUTPOMpOMSBOHbIe (PeHHJIHHAaHAuOna, coyep kane 
TPO-rpyNMb! BO (PTaIHJIbHOM KOuIbIe. 13 TaKOBbIX B JIMTepaType onucan 5-HUT- 
-2-pennauHyanquoH-1,3 (I), a 4-HuTpo-2-penununqaHMoH-1,3 (II) qo cux 
Pp IIpHrOTOBHTb He yJlaJOcb. Oyuako Jia H3yYeHHA BIMAHUA HATpO-rpylbl 
(usHONOrHYeCKY!O AKTHBHOCTb COe{HHEHHH B 3ABHCHMOCTH OT mecTa HUTpo- 
VIIIbI B MOeKyJIe ObINO BaxKHO IIPHTOTOBHTb COeHHeHHe (II). 


NO, 
co 
ON x WD CO. U0 
; Yeut-cat Jow=cat 
{ 
Co co 


2-DennsHHaHAuOH-1,3 H MHOrHe ero MpOHSBOAHBIe YaCTO TOTOBAT H30Me~ 
3allveli COOTBETCTBYIONINX OeH3amTaNHOB MeTHMaTOM HaTpHA B pacTBope 
TaHONa, a OCH3aNTaIMAbl NOTyAaoT WH KOHJeHCallHeH COOTBETCTBYIOINero 
aJleBOro aHrHpHa c PeHHJYKCYCHOH KUCOTOH B MpucyTCTBHH Oe3sBOHOrO 
eTaTa HaTpHA UNH KOHJeHcCalHeH cooTBeTcTBylolmlero (bTaiHya c Oensabye- 
JOM. 

Jletnonpy (') KOH,eHCHpOBaN aHTuApHAb HUTpOdTameBblx KHCJIOT Cc PeHUJI- 
(CyCHOH KHCJIOTOH c IWesbIO NOMYYCHHA COOTBETCTBYIOMUX OeH3aNPTaHAOB, 
HaKO TOJIOKHTEJIbHbIC PC3YJIbTATbI EMY YaOCb MOJYYHTb TOMbKO C 4-HHTPO- 
aJleBbIM aHruypuyoM. B cayuae 3-HuTpodpTameBoro aHrHApHya WpoucxoAUso 
JIbHOe OCMOJIEHHE, H BbIJeIHTb UpOAYKTbI peakUMH emy He yyanocb. B mocaex-. 
€ BPeMA 9TH ONBITEI MOBTOpHIN OcKoua (*) H Kosa (*) H H30MepHsalMeH MONy- 
HHBIX HHTpoOOeH3anpTau“yoB nowyyusu 5-HuTpoenumuAAaHUoH-1,3 (I). 

Ham yyanocb HaliTH ycNOBHA, Mp KOTOpbIX 3-HHTpOpTaleBbld aHruypHuy 
HeHCHpyeTcH C (eHHyYKCyCHOH KHCOTOH Cc OOpas0BaHHeM COOTBETCTBYIO- 
erO HUTPObeH3aNTamuya HU BbIAeIHTh MOcMeqHHH c 22% BHIxoom. TeopeTu- 
KH BO3MOXHO OOpas0BaHue AByX HUTpOOeH3ampramugzoB (III) u (IV).,Cyasa 
) CBOHCTBAM TOJYYeHHOrO BeM[eCTBa, OOpas0Baacb He CMe€Cb OOOHX H3OMePOB, 
1K 9TO HMECT MECTO B Cyuae 4-HHTpOPTaNeBoro aHruypufa, a HHAMBUAYyaJb- 
ye BemlecTBO. M3 AByX BO3MOKHbIX H30MepoB — 4-HHTpO-3-OeHsampTamuya 
IJ) u 7-nnrpo-3-6en3anptranuga (IV) —6Oonee BepOATHbIM HaM KarKeTCs T0- 
jequHun (IV). 


NO, NO, . NO, 
C=CHCgHs co CO . Ww 
sO (ll) yo (lv) CHC,H; 
3 
ree) C=CHCH. C=NNHC,Hs 


V30mepu3aynel momyyeHHorO HUTpOOeHsanpTaiMya MeTHMaTOM HaTpHA B 
eTaHoNe Moyen omNaempii 4-HuTpo-2-penumuuganquon-1,3 (I]) B Bure 
DACHBIX KPHCTaIOB. OH OxapaKTepH30BaH NMomyseHuem ceHHsiruApasona, 
MUKapOa3s0Ha HM aHuwla, MpHyemM Bcerga OOpasyeTcA MOHOMpOH3BOAHOe, Be- 
OATHO, 0 Tully (V). 


“Ak CHepUMOHTeALS Ha 7 Pac Ms 


4Hutrpo6Oeusanhbtraauyg (III). 27 r menunyKcycHok kacnon 
(rv. na. 75°), 35,5 r 3-HuTpobrasesoro anruspuya (T. na. 163—164°) u | r Oe: 
BOMHOPO alleTaTa HaTPHA TWATebHO CMeLIMBAaIOT B OHOPOMHy!o Maccy. Cmec 
mOMeljaloT B KOPOTKOrOpsy1o KOOyY, CHAaOKeCHHYIO TEPMOMETPOM H LWIHPOKO 
OTBOHOM TpyOKOU, H ObICTpO HarpeBaloTB MecouHOH Gane Wo 200° (TepMomeT 
B cmMecu). HacrymaeT peakiua HM H3 OTBOAHOH TpyOKH HavHHaeT KallaTb BOfe 
Jlanbme HarpeBaioT OCTOPOXHO, ceAA 3a TEM, YTOObI TeMMepaTypa He NOHE 
Mamacb Bbilue 225—230°. Bpmme sToH TemiepaTypbl HauHHaeTcA OypHoe pas 
JIOKeHHE: NWeperoHserca *eHHyKCyCHaA KHCIOTaH OCTaTOK B KOWOe MpeBpa 
WaeTCa B YePHYy!O CMOMHCTY!O MaCCYy, U3 KOTOPOHM H380MpOBaTb 4-HATPOOeH3a 
cbrasmuy ye He yaeTca. 

IIpu coOmosqeHuw ykKa3aHHOH TemMnepaTypbl OTrToHsAIOTcCA 2—3 MJ BOJBI 
mocie yero TemmepaTypa Obictpo magaer. Harpepanve mpeKpallawtT, jaw 
CMeCH HCCKOJIbKO OCTbITb H Oypy!o rycTY!O KUAKOCTH BbIHBAIOT B CIMpT (pH 
MepHo 150 ma). Bpmagator xKemTple uromouKH 4-HuTpOOeHsanbtranuya. Ln 
OCBOGOKIeCHHA OCaKa OT MpHMecH HelpopearupoBaBlHX 3-HATpOpTaseBor 
aHrHjipua u PeHUJyKCYCHOHW KMCJOTHI CrO KHMATAT C BOAOH HM rOopAYHH pacTBOo 
(buabtTpyoT. Ha cduaptpe ocraerca 11 r 4-HuTpobensanpramuya (22,4% Teo 
pun). Ilocne kpucTrammM3aluu U3 JeqAHOH YKCYCHOHM KUCJIOTHI HIM CIMpTa T. Tl 
153—154°. 

Halineno %: N 5,42 

Cy5H,H,N. Bpruueseno %: N 5,24 
4Hutpo-2-pexounuugaugAuon-l,3 (fl). 5 r 4-nurpobexsandra 
wuga, 25 Ma MetaHosa 4 50 Ma 3% MeTHaTa HaTpHa (IpHrOTOBJIeHHOrO pacTBO 
penuem 1,0 r HaTpHA B MeTaHOsIe) HarpeBalOT Ha BOJAHOH Gane WO NOHOr 
pacTBOpeHHA HUTpOOeHsandptTaiujqa. TeMHOKpacHbIi pacTBop dusptpyroT. Hi 
(pHJIbTpe OcTaeTCH HEMHOTO %KeNTOrO aMopduHoro BewlecTBa. PuNbTpaT pasbaB 
JIAIOT BOOM HW MOAKHCIAIOT KOHUEHTPpHpOBaHHOH COMAHOM KUCMOTOH. Bamayae 
KpacHbIM OCaOK, MO] MHKPOCKONOM TOHKHE BOHIOKOOOpa3sHO MepenseTeHHBI 
wrouloukH. Burxoy 4,7 r 4-HuTpo-2-cbenumnHAanquona-1,3 (94% Teopuu). Kpu 
CTAJIIM3yYeTCA H3 CHMpTa, Je4AHOM YKCYCHOM KHCJIOTbI WH Apyrux OpraHuyecku: 

pactBoputeneH. T. nu. 131—133° c pasnomennem. 

Hatigzeno %: N 0,35 
CisH,O.N. BrruncmeHo %: N 5,24 

MeHHArUApason (V). 4-Hurpo-2-peHunHHAaHAHOH B NeqAHOH yK 
CyCHOH KucmoTe HarpeBaloT C H3ObITKOM (peHHIrHyApasuua. Byppie uromoukH 
T. ma. 183—184° ¢ pasnoxenuem. 

Halinzeno %: N 14,93 
CoiH15;03N. Borunceno %: N 11,77 ' 

CemMukKap6as3ou. K cnuprosomy pacrsopy 0,5, r 4-HuTpo-2-eHHHH 
AanAMOua UpHOaBIAIOT BOAHbIM pactBop 0,6 r XOpHCTOBOAOpOAHOH com CeMH 
KapOa3uqa 4 0,44 r OHkapOonaTa HaTpHA MW HarpeBaloT Ha BOJAHOL GaHe 2 vac 
BpllaqaeT MemKOKpucTamMueckH GOeqHOXKeNTH OcaqoK, T. un. 222—29 
C PpasJIO*KeHHeM; NOCM€ KPHCTANNH3alHH W3 JIeAHOW YKCYCHOM KHCJIOTHI T. TW 
DP ese 0 ie 

Hatigzeno %: N 17,48 
CygHy20,4N,4, Barmmcneno %: N 147,30 

Auu a. 4-Hurpo-2-pennmuyanquou-1,3 warpepaior B pacTBope seqaHO! 
YKCYCHOH KHCJOTbI C M3O6bITKOM anHsMHAa 2 yaca. Bemagaer Kpacubili Kpuctad 
AMYECKHH OcaOK annua. [locne kpucrau3alHH U3 WeAAHOH yKCyCHOL KUCIOTE 
T. mt. 240—241° c pasnomennem. 

Hatiyeno %: N 8,24 

Co:Hy,03Ne. BarunceHo %: N 8,19 
Mucrutyt xumuy Hocrynusto 
AxajemuH HayK JlaraCCP 9 I 1956 
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XHMH #1 
Xp. HBAHOB 


HTE3 a-®EHWJI-8,8-JMAPUJI-8-[ N-BEH30J1]-AMHHONPONMHOHOBbIX 
KHCJIOT H3 N-BEHSOWJI-BEH3P HAPHJIUAEHAMUHOB 
H a-XJIOPMATHHH-®EHHJIALLETATA HATPHA 


(IIpedcmasaexno axademuxom H. H. Ha3zapobom 5 V 1956) 


HeyaBuo Oblu0 MOKa3aHO, 4TO TIpH B3aUMOJelicTBHM HaTpHeBOL COMH &-xXOp- 
PHHH-(peHHJIyKcyCHow KucOTHI (1) ¢ aHHAaMH OOpa3ytoTcH B-aHHJIMHOKHCUOTHI 
a IIpH B3aHMOJeHCTBHH C ruApamMuyamu. — B-amnnoKucsorTl (?, %). 

B cBx3H C 9THM IIpeCTaBIAIO HHTepeC H3YYHTb BO3MOXKHOCTh MpHCoeHHe- 
a I k N-altuiMpOBaHHbIM apOMaTHYeCKHM KeTHMHHAaM. OxUJaocb, 4TO Mmpo- 
HeT peakKUHA TO cxeme: 


Ar 
ty 
C = NCOR + C,H;CH (MgCl) COONa > 
A 
tS cae I 
Ar OMgCl Ar 
| | fe) | 
FASC Na CSR EA SCNACOR 
| | 
C,H; CHCOONa C,H; CHCOOH 
yesybTaTe KOTOpOH nomyyatca N-allHJbHbIe MPOH3BOAHbIe HEH3BECTHBIX JO 
< mop a«-enna-9, 8-quapHa-B-amHHomponHoHOBbIx “KucOT. B  HacTosueli 


JOTe OMMCHIBAIOTCH Hall HCCIeAOBAaHHA B3aMMOyelicTBuA I c N-GeH30n1-6en3- 
[pHs eHuMuHoo (I1) uc N-6ensous-2-MeToKcHOeH3ru ApH yeHuMHHOM (IIT). 


CyHs n-CH30C,H, 
NS 
C= NCOC,H; C— NCOC,H; 
a a 
CeHs I CoH; III 


Tak Kak B JIMTepaType HeT CBeeHHH O MOBeACHHH AUMJIKeETHMHHOB K MarHHi 
‘AHHYCCKUM COeHHCHHAM, MbI CHa¥ada H3yYYHIM B3aMMOselcTBHe II c mar- 
1 cbenun6pomujom. Oxkasasocb, 4TO MOCMeHHH MpHCOeAMHAeTCA TalKO 
MCTEMe COMps2KCHHBIX J BOMHBIX CBAZEM STOO AllHJIKeTHMHHA, TIpHyeM oOpa- 
tea N-Gen30na-TpupenuametHiamun (IV). 


CH, C,H; NHCOC,H; 2-CH,OC.H, NHCO CH, 
| Se NS 
C,H;CNHCOC,H; . CCHCOOH Spree 
vo | Va 
C.Hs C.Hs C,H; CeHs C,Hs 
IV V VI 


Onpits! 10 mpucoequnennto | K II u II] noxasamn, yTo B OGOUX CyaAX MpoO- 
aeT omkujjaeman peakuua. B pesyibraTe ObIIM NOsyYeHbI, COOTBETCTBCHHO, 


JAH, 1. 109, Ne 3 DoT 


a, 8, 8-rpudenua-8-[N-6exsous|-amMHONpONMOHOBaA KUCIOTA (V) 4 2, 0-20 
(penua-8-[n-merokcuenus]-8-[N-6ensoun]-aMHHOIpONMOHOBaA KNCTOTA (VI 
c xopommmu Bbrxoqamu. H3-3a MaioH pacTBOpHMOCcTH N-6eH3 0-H ap HIKE! 
WMHMHOB B SPHpe CHHTeSbI ObIIM MpOBeseHbl B SpPHPHO-O€HSOMbHOM CpeTe 
TlonbirKH MOBbICHTb BbIXOJbl NyTeEM MpHMeHeHHA Ooee BbICOKOKHINAIHX pac 
TBOPHTeNeH ([HMOKCaH, CMeCb SpPup — TOMyOu) He AaH pesybTaTa. 

Jl1a Toro YTO6bI JOKasaTb $-MOMO*KeHHe OCHSOMMAMUHOrp yb! B CHHTESUPO 


rupuyom. II[peqnonaranocb, uTOB 93THX YCNOBHAX 6eH3OMJIaMHHOKMCIOTA 
NOAO6HO ApyruM 8-aMMHOKHCIOTaM, OyfeT Ae3aMHHUPOBATHCA. OqHaKko BMeCT 
OKUaeMon a, B-RHPeCHHAKOPHYHOM KUCJIOTHI ObIIO NMOYYeHO HeUTpaJbHOe 
agzoTcoyepxaulee BeleCTBO CT. TW. 204 — 205°, m0 coqep2KaHHlo asOTAa COOTBE! 
cTByIollee MposyKTy o6esBoxKUBAHHA KuCOTH! V. CrolikocTb JaHHoro Belllechs 
K I€JIOUM NWOKa3bIBaeT, YTO OHO He COJepXKHT MCTOOKCa3HHHOFO KOJIbIa, KAKO 
Obl 3AMKHYTbCH Mp OG6e3BOX%KMBAHHH TO CXeMe: 


GiHp ie Gas CoH 
= | 
HO) Cie an ee CEE 


| | 
VeCHct wecl om | 
| | 
C,H;CHCOOH C,H,CcH—CO—O 


JI. Upanospm u YU. MsBanopspm (4, °) ycraHopseHo, 4TO MOA eHCTBHEN 
KOHL. CepHOH KuCMOTHI a, §,8-TpudeHu-f-oKCHNPOMHOHOBaA KMCOTa Tepe! 
XOMUT Yepe3 3-o0KcH-2,3-qudheHnus-1-ruqpHHAOH B 2,3-7upeHHJIHHOH; UpH Souet 
JWJIMTeJIbHOM JCHCTBHH CepHOH KHCJOTbI NoceqHHH cyibpupyertca. 

Bauky aHasorHu MexKy cTpoeHHem u3yyaembIx 6-GeH30HJIAaMMHOKHCJOT 7 
a,8,8-TpudeHHs-B-OKCHNPONHOHOBOH KHCJIOTHI HafO ObIIO OMKUAaTb aHaJOrUl 
‘H B HX NOBeJeCHHH B KOH. CepHoH KucmoTe. J[eHcTBUTeJIbHO NOX JIMTebHBIM 
JeHCTBHeEM CepHOH KHCJIOTbI KucmoTa V mepexoquT B 2-[n-cynbpopenus)-3 
(PeHHIHHAOH (HAeCHTHPHUAPOBaHHbI B BHAe HaTpHeBoH com). Oguako mpl 
KpaTKOBpe€Me€HHOM JleHCTBHH CepHOM KHCJIOTbI TvIaBHbIM MPORYKTOM peaKUMI 
ABJIACTCA ONATb BeLeCTBO CT. Mu. 204—205°. O6pas0Banna 2,3-7udeHu HHO 
He ObIIO YCTaHOBJIEHO, OUCBUAHO U3-3a TOO, YTO OMHOBPeMEHHO C e3aMHHUpoBal 
HHeM IIpOMeXyTOUHOrTO TIpOfyKTa, KaKHM JOJXKHO ABJIATbCA  BeleCcTB 
c T. ml. 204—205°, npoucxoquT uw ero cysbcbupoBaHue. | 

XOTA WM Nepepoq f-aMHHOKHCJIOT B HHJOHOBbIC: IPOH3BOAHbIe, MOCKOJIbK 
HaM M3BeCTHO, OCYIeCCTBJIACTCA BIICpBbIe, Mbl CUHTAeM, UTO HalieHHbIe HaMy 
(pPaKTbI NOATBepxaloT b-nONOKeHHe OeH3OHMAMHHOrpynUbl B HCXOAHOH Gen 
3OHJIAMHHOKMCIOTe WH aloT OCHOBaHHe YyTBepKaTb, TO coeqHHeHH 
cr. m.204—205° npeycraBser 3-6eHs0uaMHHO-2,3-qupenus-|-rugpunyon (VII) 


NHCOC,H; 
= —C,H;s 


Bee 
yi . 


STONES 
CO C,H; 
VII 


4 


QKCNeCPHUMECHTANbBHAA MedaGedy ib 


Vicxoqubie N-Oensonn-uapvKeTHMHHbI NOyYaNuch 10 meTony Myppe 
Munponaka (8). | 

N-Bensoua-OeH3SruapuAU_eHUMHH (II). S1ro coequnenH 
omvcano (%, °). Mbt cuHTesuposasu ero caeqyrouluM o6pasom. Kunsauennem B 
venue 3 yac. 7,73 r (0,075 Moms) OeH3OHUTpHua C H36bITKOM MarHnhennd 
Opomuya nomyuaror (C,H;)2C = NMgBr, canparor opupHbli col c OOpasy 
MMMXCA KPHCTAJWIOB, MOCMeAHHEe NPOMBIBAaIOT aOc. SSUpPOM MH BSBeEWIMBAIOT B 35 M 
Toro »e pacTBopuTena. K BsBecu npuGapastior 16,86 r xnopucroro 6eHsonu 
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}OaBseHHOrO BABOe SpHpoM. CmMecb KHNATAT 3 4aca, OXMaAXKMalOT H CAMBAIOT 
IpHBIM COM. OcraToK MpOMbIBaloT Ba pasa abc. SupoM H 3aTeM pa3waraloT 
- CIHPTOM IIpH HarpeBaHHu. CnupToBbllt pacTBOp (uJIbTpyloT uM yepes He- 
IbKO YaCOB 3 Hero BHIMagaeT 15,10 r (70%) N-6eH30n1-GensruyApHanseH- 
4Ha, KOTOPbIi NepeCKPHCTaJMH3OBbIBaWT 3 STHMAWeTata. T. nt. 116—118° (no 
8) r. na. 117—118°). , 
Hatizeno %: N 4,80; 4,84 
CyoHy;NO. Baruncneno %: N 4,91# 


N-Bensoua-n-MeTOKCHOCH3HrHUAPHAMACHUMUH (111). 
BSBElICHHOMYy B 30 Ma a6c. supa n-CHsO0C,H,C(=NMgBr)C,H,, nomyuen- 
ay us 4,60 r (0,045 Mona) 6eH3OHHTpHIa H H36bITKA MarHuli-n-aHH3us- 
Mua, MpHOaBssioT 8,40 r xnopucroro 6eH30uMa (B paBHOM O6beMe a6c. 
ipa ) H cmecb kunATAT 4 yaca. OOpasoBaBuulica OcaqOK MpoMbIBaloT abc. 
ipOM H pa3slaraioT ac. CNHpTOM. CHUPTOBbI pacTBOp (PHJIbTpyIOT, OXWar%K- 
OT, BJIMBatoT B 150 Ma BOI H MOAKUCAIOT yKCyCHOM KucMOTON. Bpenp- 
CCH MACJIO IIPOMbIBalOT BOAO WH pacTHpaloT CTEKJIAHHOM NatoUKOH, mpHyem 
) MEJVJICHHO 3aKPHCTaIM30BbIBaeTcA. KpucTasibl pacTupaloT Cc HeOOUbUINM 
IHYCCTBOM CIHPTa, (PHIbTPY!OT H NepeCKPHCTaNH30BbIBaIOT H3 3THalleTaTa,. 
Xox 6,80 r (48%). T. ma. 105—108°. Tlocne nopropxoli nepexpuctamiu3annu 
IAYKT TtaBuTca upH 106—108°. 
Haiizeuo %: N 4,25; 4,26 
CoH ,NOo. BrruncseHo %: N 4,44 


N-Ben3o0ua-TpupbeuuamMetuaamun (IV). K  sbupnomy 
-TBOPpY MarHHideHunOpomuya, nomyyeHHoro u3 0,40 r mMarnua A 2,40 r 
MOeHsONAa, MpHOaBsatoT 3,30 r (0,015 mona) II, pacrBopeHuoro B 30 ma 
. OeHsoOa. CmMecb KunaTaT | vac. Ha cneqyromMlt JeHb Nocme OObIHOH O6pa- 
‘KH Mosyuaror 2,60 r (oKos10 62%) N-GeH30n1-TpueHuMeTHIaMHHa, KOTOPHIi. 
EKPHCTAJM3OBbIBAIOT H3 cmupTa. T. na. 164—165° (no (°), T. ma. 165,5°). 


Haitzeno %: N 3,89; 3,84 
CogH2;NO. Bruucneno %: N 3,85 


Ilpu KunaueHHH B TeyeHHe 8 YaC. C KOHL. comMHOH KucNOTON u3 0,50 r IV 
1yuaroT 0,10 r 6GeH30HHOH KuCcHOTHI H 0,22 r KpHCTaJMMYeCKOrO BeLlecTBA. 
cule Tpex MepeKpHCTasIM3alHH M3 CHUpTa Nocmequee NaBuTca Upu 159—161°, 
< H CM€Cb TOO Ke BeEMLeCTBAa C TpHpeHHIKapOHHOJIOM. 
a,8,8-Tpudbeuua-8-[NOeH30um]-AaMHHONPONHOHOBAA 
‘cnota (V). Heo6xoqumplit C,H;CH(MgCl)COONa nomyuaror no (°) u3 
4 + maruua, 1,00 r xmopucroro usonponuaa u 1,58 r (0,01 Mona) denun- 
“ycHoro HaTpua. K ero cycneH3uu B 45 Ma ospupa pHOaBaswr 2,14 r 
J075 mons) II, pacrBopenuoro B 15 Ma aG6c. GeH3ona. OOpa3zyeTca ocajoK. 
cme 6-yacoBoro KHNAYeHHA Ha BOAAHOM OaHe CMeCb passaralcT eAAHOH BO- 
i H CONAHOM KUcHOTOH. Kpuctanabl yqanaioT u 5% Wenoublo H3BseKAaIOT 
ipHO-GeH30bHbIM pacTBop. UlenouHolt 9KCTpakT HM KPHCTAaJVIbI CMELUHBAIOT Hi 
peBaloT JO pacTBopeHHaA mocneqHux. PacTrBop QuJIbTpyioT HU BJIMBAIOT 
00 ma comsHok KucnoTH 1: 1. BamaBmmi ocaqoK (HJIbTPY!OT, MpOMbIBaIOT 
loli H KHNATAT B Teyenue 10 muH. c 5—6 ma cnupta. Ilocne oxmaxeHUA H30- 
yyror 1,55 r (49%) KpucramoB c T. nu. 234—235°, KoTOpble NepekpHcTaIH30- 
BalIOT U3 STUNMaWeTaTa. T. nm. 238—239° (c pasmo*eHHeM). 
Halineno %: N 3,30; 3,34 
CogHosNO3. Brruncneno %: N 3,32 


a, 6-Jlugmeunua-8-[nmetokcudpeunua]-B-IN6eH30n al-amu - 
—mpouvonopag Kucsaora (VI). CuuTesupopana ananorM4Ho 
more V c BbIxojom 53% or TeopuH. HeounlenHad KHCNOTa WwaBMTCA MpH 
W—212°, a MepekpucTammH30BaHHaA H3 CNHpTa HWM 9sTHMalleTaTa — NpH 
—215° (c pasmomKennem). 

Haiizeuo .%: N 3,06; 3,08 
CogHos;NO,4. Buruncuieno %: N 3,10 
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Metictpwe ykKcycHOro aHrugpuaa HA KUCHAOTY) 
Cmecb | r V u SsmaYkKcycuoro anrugpuga KunataT Suacos. Ilocme ruApomm 
BOJOH HM Helirpanu3sauuu men0ubIO BbIagaeT 0,90 r KpHCTaIJIOB, KOTOPBHIC I 
peKPHCTaAMUSOBbIBAIOT U3 9THMaueTaTa. T. nu. 204—205°. C Kony. CepHOH Kk 
HoTol MpokyKT Yaer TeMHoseneHbIt pacrBop. Jeucrauem 10% eqKoro Hat 
B TeyeHHe J[BYX J\HeH OH He H3MeHACTCA. 

Hatizeno %: N 3,43; 3,47 
CogH2y3NOeg. BuranceHo %: N 3,47 


Jle#@cTBHe KOHL. COPHOh KHCIOTH Ha KH O10 Te 

a) B36anterBator 0,50 r KucnoTbt V c 5 Ma cepHolt KucOTHI (yA. B. 1,84). 
JIYYHHbI TEMHOSEJICHbIM PaCTBOP OCTABJAIOT CTOATH O Yacos. JlambHeHMaA OOP 
6orKka Begetca m0 U. Usanosy (°). Usonupytor 0,18 r (oxon0 40%) HarpHeB 
comm 2-[n-cympoenus!-3-cpeHusMHAOHa (HAeHTHPMUAPOBAaHHOM 0 TeMI 
paType lmapmeHuA cMecH C U3BeCTHbIM OOpa3soM), 0,05 r BemjecTBa Cc T. J 
204—205° (uqeHTHUHOrO C MpOAYKTOM B3aMMOeHcTBUA KHCOTHI V Cc yKCyCcH 
aHruypHyom) u 0,05 r cmecH HeH3MeHeHHOH HCXOHOM KHCIOTHI V u OCH3OHE 
KHCIOTBI. 

6) Cmecb 0,50 r kucnoThr V uw 5 MJ KOH. CepHOH KHCJIOTHI B3OaJITHIBAH) 
B TeyeHHe 5 MHH. HM pa3spaOaTbIBaIOT Kak B NepBom cayyae. M3sonupywr 0,25 
BellecTBa c T. mat. 204—205°. 


Codbulickni rocylapcTseHsxbld yHuBepcHrer Ilocrynuao0 
Cobus, Botrapusa 3 IT 1956 
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B. H. MHXEEBA, M. C. CEJIMBOXHHA u O. H. KPIOKOBA 


O TEPMYYECKOM PA3JIOKKEHHM AJIOMOPHEPHAA JIMTHA 


(II pedcmasaexno axademukom H. H. Yepunesum 29 11 1956) 


BoccraHosuTesbuble CBOMCTBA aJOMOPHAPHAa JIMTHA, CTO AKTHBHO TposB- 
FoulHecaA IPH peakUMAX, WpoTeKaroulHx B cpeye apupa (1), MoryT mposB- 
TbCA TakKe IPH HarpeBaHHH ero C BOCCTAHaBJIMBaIOIHMCA BeIIeCTBOM B OT- 
TCTBHe pacTBopuTeiA. J\ia IpHMeHeHHA aJOMOrHpHa JIMTHA B STHX YcJIO- 
AX HHTepecHO ObIIO OMpeeHTb Hayao TepMHYeCKOrO pa3JIOMKeHUA ero H 
KUM BbIJEICHHA BOOpOa C MOBbILICHHeEM TeMMepaTypbl. 

IIpenapat antoMorupHsa JHTHA ObI MpHrOTOBJIeH MO HECKOIbKO BUOW3Me- 
HHOM MeToguKe I[]nesuHrepa H jp. (7); Gemble, XOPOLIO OOpa3s0BaHHble KpucTau- 
I cojepxamn 98% LiAlH,, ocTambHoe — mpoxyKTbI ero rugpomu3a 

Jia u38yyYeHHA TepMHYeCKOrO pa3ssOXKeHHA HaBecka mpenapata 0,1—0,2 r 
Melalacb B MaJIeHbKHH KBapUeBbI KOMAYOK, (pyTepOBaHHbIii OKHCbIO 
HUA, KYa BCTABJIAJICH OHH 
al KOMOHHHpoBaHHOl Tepmona- 2 
I Qua WuppepenHyHabHoro Tep- - 
fyecKoro aHasH3a (*). Bropoit 
ali TepMonapbI MOMeLllavicH B Ta- 
Mm ome THreweK, HarmoJHeHHbIi 
OKAJICHHOM OKHCbIO aJIIOMHHHA, 
ATOH B KayecTBe CTaHJapTHOrO 
WecTBa. 

O6a TureIbKka MOMeLaJIHCb B 
apueBOH mpoOupkKe, coeMHeH- 
MM Cc ra3s0MeTpH4ecKOH Or1opeT- 
mu. [Ipo6upka HarpeBasacb J1eK- 
mueckoH meubio c TepmMopery- 
[TOPOM, oOGecneuHBalolWluM cKO- 4 
Th HarpeBaHun 2—3°. 

Tloxa3aHua TepMoriap, mpoctor 
ucpepenyuasbHOu, perucTpH- 
BaJIMCb Ha IIMpOMeTpe CHCTeMbI 
_C. Kypuaxopa. Ilepeg nayaom 
rpeBaHua mpoOupKa c mMpera- 

TOM TULaTeIbHO 9BAKYMpOBaacb MH HanosMsAacb asoToM. IIpu mocaeyto- 
M HarpeBaHHH OJHOBPeMeHHO C perHcTpalMelt H3MeHeHHA TeMMepaTypbl Mpo- 
WICH BHSYaJIbHbILi OTCYeT KOIMYeCTBA BbIJeMBUIeErOCH BOLOpOMa. 

Ha puc. | mpuseyen npwmep TepMorpamMb! HarpeBanua 0,113 Pr amomoru- 
WJla JIMTHA C MOCHeMYIOWMM OXNaAKeHHeEM TpoOsykKTa ero TepMHyecKorO pas- 
*KeHUuan. PaccmMoTpeHHe TepMOrpaMMbl NOKa3bIBaeT NOMHY!O TepMHYeCKy!O 
roliyMBocTh amiomoruspuya wuTua WO 140—145°. Benne stow tTemmepaTypbl 
(© HaUMHAeTCA BbIeeHHe BOMOPONa, COMPOBO*KAaemoe MOFJOWeHNeM Tea. 
BAA HarpeBaHUA MOKasbIBaeT TPH SHAOTepMMYECKUX sppeKTa, OTMEYAeMbIe 
K MpocToli, TaK HU, OCOGeHHO YeTKO, AuppepenyMan_HOH KpUBOH HarpeBaHHnA. 
UM TEIIJIOBLIM S{pPeKTaM OTBEYAET HHTEHCHBHOE BbIJeMeHHE BOMOPOa, KOTOPOE 
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mn Ooldenublleeocn easa 
8 8 


G0 


10 mut: 


MIpOXOAUT B HecKOMbKO cTaqu. CHayana mpu 154—161° BeifenaeTca TMpHMepp 
MOIOBHHa BCero COfepKalleroca B NpeMapaTe BoAOpoma, 3aTeM Ip 197—2 
BLIJeIAeTCA ele OHa YeTBepTb HM, HakOHel, UpH 580—686° BbIJemAeTCA Beg 
OCTAIbHOL BOMOPOL, YTO OMHOBPeMeHHO COMpoBOxXaeTcA paciaBseHvem OOpa 
na. B weoM BbIeneHHe BOAOposa KOMYeCTBeHHOe — OKOIO 130 M4. 

Ilpogykr pa3v1i0x%KeHUs 10 JaHHBIM KPHBOM OXax%KeHHA, Ha KOTOPOM uMeeTE 
3K30TepMHYyeCKHH appekT upH 669°, ABAAeTCA MBOMHbIM CIIIaBOM aJIIOMHHl 
¢ JIMTHeM, c comepxKaHvem 15—16% mutua (*). CocTaB 9TOrO claBa HECKOJbE 
CMelIeH C JMCTCKTHYCCKOM TOUKH, OTBEYAIOMeH NaBJIeEHHIO COCPAMHEHHA COCTAR 
Al — Li upu remnepatype 718°, noByyuMomy, BCuIeACTBHe YaCTHIHOTO B3aMMy 
AeHCTBUA JIMTHA C MaTepHaJIOM (byTepOBKH THA. 

Pe3ysbTaTbl HacTOAMero UCCIeAOBAaHHA MpeACTaBJIAIOT HHTepec ANA WOK 
3aTeEIbCTBA TEPMHYeCKONM YCTOMYMBOCTH aJIOMOrHpHAa JIMTUA WO TemMepatyp 
140—150° uw cryneHuaToro xXapakTepa BbI,eeHHA BOOpOa MpH ero TepMHYGF 
CKOM pa3JlOxKeHHH B MHTepBasme 150—586°. C Apyrok cropoubl, oOpasoBanue T 
TEPMHYCCKOM pa3JIOXKeHHH aAMIOMOrHApPHAa JIMTHA JBOMHOTO MeTAJJIMYeCKO 
cliaBa aiOMHHUH — JIMTHM yKa3bIBaeT Ha IPHHUMMMabHO HOBbIM MeTOX MO 
YeHHA CMwaBoB amiomunua. IIpu mpopeyqenuu Bcex onepalul CHHTe3a aJIIOMY 
THIpua WHTHA U ero TEPMHYeECKOTO Pa3sJIORKeHHA B YCMOBHAX, MCKJUOUAION 
MOcTyM K MpenapatTy ceqoB BO3yxXa HM BMA, STHM MYTeCM MOXKHO NOWyaH! 
CHWaBbl B COCTOAHHH BbICOKOM CTeMeHH YHCTOTHI. 


VUucrutyt oOnjeH u HeopraHHyecKoH .-XHMHM Tlocrynusio0 
uM. H. C. KypHaxosa 21 II 1956 
Axafemunu Hayk CCCP 


WUTHPOBAHHAS JIMNTEPATYPA 


HE. B. Poruwek aa, “Yers. xm, 24,3 (1952). An Ee Bien: a 
Bond, H. I. Sehlesinger., J. Am. Chem. Soc., 69, 1199 (1947). 7T. roe 
p4HoB, IIupomerp H. C. Kypnaxospa, Weg. AH CCCP, 1953. 40. HW. Wampaw 
WY. A. Canpgaay, W3s. AH, cep. xum., 631 (1937). Hi 
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Hokaaye Akagemunu nayr CCCP 
1956. Tom 109, N 3 


XHMH A 


Akagwemuk A. H. HECMESHOB u H. C. KOYUETKOBA 


_ AJIKHJIMPOBAHHE ®EPPOLWEHA 


ANKWNIMpOBaHHe (peppoueHa raOMAHbIMH aKWIaMH B MIpHCyTCTBHH xsO- 
‘TOPO aJIOMHHHA He OblIO ONMCaHO B JIMTepatype. B camoe mocmeqHee Bpema 
muelyep u XembM (") cooOmMu, 4uTO peakuua Ppugena — Kpacprea ue 
eT Ia (beppolena oOmlero 3HayenusA. MM He yaocb NpoBecTu auMAMpOBaHHe 
PHCTbIM OKCaJIHJIOM UH aJIKHJIMpQBaHHe OPOMHCTHIM STHIIOM, XJIOPHCTbIM 1130- 
TIMJIOM HM XJIOPHCTbIM OeCH3HJIOM B cepoyrsepore. 

Mbl BrepBble OCYHIeCTBHIM peakIMIO aIKHMpOBaHuA cbeppouena raouy- 
MH aJIKHJIaMH B MIpHCyTCTBHH Oe3sBOAHOrO xsOpHcTorO aiomHHuA. B xKaue- 
€ pacTBOpHTeJA GbII B3AT H36bITOK rasOHHOrO asKusAa. 

Tak, 43 (eppoueHa H OpOmuUcTOrO STHIa, MOMYYeHbI MOHO-, JH- H MOH3aMe- 
4HbIe STHJIPepPpOUeHLI; H3 XJOpucTorO H-OyTHMa MOHO-, Ju- H NoOmH3ameeH- 
> OyTHIeppoueHbI (C HeEH3BeECTHBIM CTPOeHHeM OYTHIbHOM rpynmbl); u3 
(OpSTaHa— u-peppOWeHHISTAH H Oouee BICOKOMOJICEKYIAPHbIe MpORyKTHI, 
XslOpucToro OeH3HIa—CeH3udeppouenH. OOnIHH BbIXOA MpOAYKTOB asIKH- 
pOBAHHA coctapssaeT 20—30%. 

Hexkoropbie 3 HHX MOJTYYeHbI Tak?Ke HeAaBHO OAHHM H3 Hac H H. A. Bospke- 
7 (°) pH BoccTaHoBseHHH moO KsjemeHceHy KeTOHOB (beppouena. Huse 
HICeppOWeHbl MpeAcTaBAOT cOOOH KpacHble *KUAKOCTH, NeperousiomMecs# 
akyyMe 6e3 pa3smoxenua. Tlommankuscdeppouenbl — rycTble KpacHble Macuia 
. Kun. 180—220° npu 3—5 mo. 

AnkusupoBaHHe cbeppoueHa m0 Ppuyemo — Kpadrcy, — HoBpoe noyTBepx- 
we ero apomaTuyeckoro xapaktTepa (17°). 

ITUNUpOBaHHe Peppouwena. K pacrsopy 40 r cyxoro deppo- 
a (Tr. ma. 173°) B 150 Ma OpomucToro SsTHa IpH KOMHaTHOM Temmepatype 
EpeMelUHBaHHH ACOaBseHo 15 r Oe3sBOAHOrO XMOpHcTOrO aJIOMHHUA (caMo- 
orpeBanue). SaTeMm peaKIMOHHaA cMeCb HarpeTa 4O KHIe€HHA MpM Hemnlpe- 
HOM TlepeMelIHBaHHH B TeyeHHe 54ac., MOcMe Yero OCTOPORKHO paso*Kena 
gaya JIbOM, WOTOM cMecbiO bya u 10% comAHOl KucTOTHI. K cmecu, pa3- 
CHHOM Ha [Ba TeEMHbIX TPYJHO pa3JIMUYMMBIX CJIOA, WoOaBs1eHO 10 r cyabputa 
DUA; MOCe (PUJIbTPOBAHHA HWKHHH KpaCHO-KOPHUYHEBbIH CON OTAeNeH H 
yileH Hal XOpHcTEIM KabyveM. BpoMucTbli STH OTOrHaH (80 Ma, MOxwKeT 
b WOcNe OObIUHOM OYHCTKH HCMOMb30BaH MOBTOPHO B CHHTe3e); OCTaTOK 
JOUKUTeIbHO HarpeT B BakyyMe (115° mpu 25 mM); mpu 3TOM cy61MMH- 
rea 1,5 r cbepponena. MacnooOpa3Hbiit ocTaTOK NOJBeprHyT @pakuMounpo- 
410i TeperoHKe B BakyyMme. Bpigeneno 1,8 r MOHOsTHpeppoueHa (4% oT 
eTHYecKoro), T. Kum. 107—108°/5 mM, 173 Poor dl 2470 


Hatineno %: C 67,84; 67,82; H 6,70; 6,88; Fe 25,50; 25,56 
Cy2HigFe. Baraucaeno %: C 67,32; EG aos Fe 26,13 


‘EMHOKpacHOe MacJIO, HepacTBOpUMOe B BOMe, XOPOWO pacTBOpUMOE B opra- 
CKHX PACTBOPHTCJIAX. : 
[uatunbeppouena 1,9 r (3,5% oT TeopeTH4eckKoro), T. KHIM. 120—123°/5 mM, 
| 5852, 
co . . . . " . 82 
Hatigeno %: C 69,73; 69,58; H 7,32; 7,23; Fe 23,00; 22, 
Cy4Hi,Fe. Buruncneno %: C 69,51; H_ 7,40; Fe 23,09 ae 


TemHoxpacHoe. MacJI0, HepacTBOPHMOe B BOJe, XOPOIMO PacTBOPHMOE B OP: 
HHYECKHX PaCTBOPHFIAX. . 
Cmecb u30mepos TpHsTumpeppouena 2,0 r (3,5% OT TeopeTHYeCKOPO) 
7. kum. 145—153°/5 mm. 
Hatineno %: C 70,76; 70,59; H 7,53; 7,59; Fe 21,10; 21,41; 
CygHeoFe. BrruucneHo %: C 71,20; Eigowios Fe 20,65 


croro 6yTua Hv 15 r GesBOAHOrO XOpucTOrO aIOMHHKA NomyyeHo 3,1 r (7,69 
OT TeopeTuuecKoro) MOHO-6yTHIdeppoueHa, T. Kun. 108°/3,5 mm, n%Q 1,570 


a? 1,1859. 


Haiineno %: C 70,69; 70,74; H 7,82; 7,69; Fe 24,76; 24,26 
Cy,Hy,Fe. Baruncueno %: C 69,51; ISP TeAGr Fe 23,09 


TeMHOKpacHoe MacyIO, HepacTBOpuMOe B BOe, XOPOMIO paCTBOpHMOE B Op 
HMYeCKUX PaCTBOPHTeJIAX. | 

2,5r (5,2% oT Teoperuyeckoro) AuGyTHApeppouena, T. KUM. 155—157°/3,5 M 
fee] 6649, dP), 1432. 


Haltizeno %: C 73,52; 73,33; H 8,46; 8,69; Fe 17,88; 18,01 
CygHogFe. Berancneno %: C 72,56; ES; 74s Fe 18,73 


TeMHOKpacHoe Macs10, HepacTBOpHMOe B BOJe, XOPOUIO pacTBOpUMOe B Opre 
HHYeCKUX paCTBOPHTeIAX. 
Cmecb H30MepoB NeHTaGyTumpeppoueHa, T. Kun. 138—150°/7-1074 


mpeqeiax Temnepatyp: 138—139°/7-10°4 mm, 145—146°/7-10°4 mm, 1499 
150°/7 10° MM, a CXO,HbIe pe3yJIbTaTHI.) | 


Haiyreno fs Ceri tt 77,244 Pie Qiots 910: Fe W200, eo 
Cg)Hs Fe. Brruucsieno %: C 77,40; H 10,60; Fe 12,00 


[ycroe TeMHOKpacHoe Maco c T. sact. —19°. Bosspameno 7,5 r cbeppoueH 
Cetin 172"): 

Beu3unadbeppounen. B ananornynpix ycrosuax u3 20 r cepponené 
85 MJ XOpucTorO 6eH3HIa H 6 Tr XMOPHCTOrO aIOMHHHA TOyyeHO 3,57 TeN 
HOW pacIVIbIBAaIOlleHcCaA MaCCbI H BOSBPallleHO TyTeM BaKyyMHOi BosronKH 15] 
tbeppouena. Tlocne mepekpuctamm3auuu u3 aOcomoTHOrO cnupTa ¢ Mposol 
XKUTCIbHBIM OXaxKNeHneM Nomyyeno 1,5 r Gexsumbeppouena, T. m1. 55—57°. | 


Haligeno %: C 74,33; 74,19; H 6,10; 6,21; Fe 19,26 
Cy,HigFe. Brruncneno %: C 73,97; H 9,84: Fe 20,22 


Bensuseppoueh — xeTOe KpucTamM4ecKOe BeIeCTBO, XOpOIO pacts 
puMoe B a:pupe, Oen30Ne, AHOKCaHe, NeTPOMeHHOM apupe, xy2xKe —B BOM 
cCHupTe, HepacTBOpuMoe’ B Boe | 

Anubeppowenuagstan. B ananornunbix ycnoBuax BBeqeHO B pea 
uHio 20 r TWaTeIbHO BbICyueHHOrO cbeppouena (T. nu. 173°), 75 Ma cyxo 
quxNopstana MH 6 r OesBOAHOrO XNOpHeToro aomMMHUA. Tlocne pasnoxKeHi 
PpeaKUHOHHOH MacCcbl OObIUHbIM CMOCOGOM BBbIJeeHHe MpOyKTa NpoBOLHNOC 
cielyroulaM tyTem. Ilocne yqauienua pacTBopuTensA HM MeperouKu Cc neperpeTs 
(110—115°) napom sosspameno eppouena 7 r. Octasmiaaca cmomneras Mact 
MNOYTH NOMHOCTHIO pacTBopena B 100 Ma asoTHOH KucOTEr 1 : 1 (TemMHOseneHB 
pacTBop); Ip upHOaBnenun w36bITKa Cyb(pPHTa HaTPHA BbIeMeH HHUHO-*KE, 
TbIH MeJIKOKPUCTaJWIMYeCKHli + OcayoK jucbeppouenusTana, KOTOPbIii HO 
Ne€peKPHCTaIIH3alHH M3 aOCOOTHOTO CHupTa MWWaBHTCsH B 3aladHHOM Kall 
aape oKom0 135°. Bprxog 11,5 r (27 % or reoperuuecKoro) 


i Haitqeno %:-C 66,66; 66,71; H’5,66; 5,63; Fe 27,60; 27,64 
CosHa2Fe. Brruncneno %: C 66,49; H 5,04; Fe 27,97 
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Aueppouenusstan — 2%xemToe KpUcTasMYeCKOe BeNIeCTBO, XOPOLIO pactTBo- 
Moe B ape, OeH30Ne, AHOKCaHe, NeTpomelinom supe, XyeKe —B BOJHOM 
apTe, HepacTBOpuMoe B Boe. 

IIpH yBelmueHHH KOJMYeCTBa XsOpucTOrO amiomuHHA yo 10 ru yqaH- 
HHH BpeCMeHH TeYeHHA peakIUMH JO 25 uacoB NoOmyYeH, HapaAy c Apyrumu 
ofykTamH, | f KOpW4HeEBOrO NoOpowKOOOpasHoro BbICOKOMONHMepa. Em- 
cTbh TPH OKUCeHHN 0,1 H pacTBOpoM GuxpoMaTa KaJIMA B CepHoll KUCuOTe 
eTATHYCCKHX YCMOBHAX CocTaBAeT 2,8—3,5 mMr-9KB Ha | TF BOSMYIHO-cyxXOli 
OJIbI. BoccraHoBsieHHe NpoBefeHO H3G6bITKOM ackopOuHoBoli KucsoTE. Luks 
BTOpeH TpexkpaTHO. BpicoKONO/IMMep sBsAeTCA MepBbIM MpescraBuTeseM 
JIEZOOPraHHYeCKHX IJIEKTPOHOOOMEHHBIX CMO. 


Iocrynnsto 
7 IIL 1956 


LIMTHPOBAHHAA JINTEPATYPA 
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Jloknagp AkafeMuu Hayk CcccP 


& 1956. Tom 109, Ne 3 


r. M. MAHYEHKOB, 3. B. TPASHOBA u JI. Fr. FAHAYEHKO 


NPEBPALJEHH SA ILMKJIOTEKCEHA HA JIEATEPHPOBAHHOM 
AJIKFOMOCHJIAKATHOM KATAJIM3ATOPE 


(IIpedcmasneno axademuxom B. A. Kasanckum 3 I 1956) 


PeakuMa MpeppalleHHA WMKOreKCeHa Ha aJIKOMOCHJIMKAaTHBIX KaTaJH3aTOy 
pax HeOJHOKpaTHO UCHOMb30BaIaCh AIA HSYYCHHA CBOMCTB STHX KaTaUsaTC 
pos. A. A. Tlerpop u B. B. IWeknu (*), ucceqya npeppalmenne WHkKIOrekceH 
Ha CHHTe€THYeCCKOM aJIIOMOCHIMKaTe pH Temmepatype 260—316°, noKka3auy 
UTO MOHOMepHad (ppakUMA COMepXKAT WUKMOPeKCAaH, UMKJIOTEKCEH, MCTHILMKIO 
MI€HTaH, MCTHJIMNMKJONeHTeH, a NOMMMepHad CPpakWuA (COCTOAMaA B OCHOBHO 
M3 J\uMepa),— WMKJIOPeKCHMETHIMAKIONeCHTAaH HM (PeCHHJIMeTHJIMMKIONeHTaH 
T. €. Te Ke MpOMyKTbI, KOTOPHIe GbliH Halienbl H. Jj. SemuHcKuM Cc coTp. pH 
H30Mepu3allHu WHKMOreKceHa Ha oKHcax (74). K. B. Tonunesol (*) 6bio0 10 
Ka3aHO, 4TO pH 300° WHuksOreKCeH B MPHCYTCTBHH aJIOMOCHJIMKaTHOPO KaTasHn 
saTopa IiperepneBaeT cJleqyiollue peppalljeHua. 


NOJHMepu3anHa 


<_ —> 


) H30Mepu3anua pat 


eee oe 
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u Ilepepacnpeje- | 
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B 9TOH padote Oblio HaleHO, YTO H30MepH3yrollee JelHcTBHE KaTasM3aTOpa| 
BO3pacTaeT M0 Mepe YBeJIMYeHHA B HEM COJepKaHHA OKUCH amIomuHUA JO 16%.) 
JlanbHefulee -MOBbINeHHe KOMMYeECTBA OKHCH aJIIOMHHMA B KaTasIM3aTope Ha) 
ero AKTHBHOCTH NO OTHOWIEHHIO K peaKUHH H30MepH3allH He CKa3bIBaeTCaA. 

B nameH pa6oTe ucnomb30BacA JeliTepupoBaHHbit amoMOCHsIMKaTHBI 
KaTasIM3aTop coctTaBa 35,5% AlzO; u 64,5% SiO, coqepsxamult 185 maxs D Ha) 
100 r KaTanusaropa (°). Peakuua mpoBoqusacb mpu Temmepatype 350°, o6pbeM- 


o6bem pelllecTBa | 
Ha CKOpPOCTb H3MeHANacb OT 0,13 go 3,00 ————__————___ |, [Joyaua) 
oObeM KaTasM3aTopa:4uac 


WHKIOreKceHa Ha KaTaJMsaTOp OCyMIeCTBIAIach aBTOMaTH4¥eckH. OnbiTbl 
MpOBOAMIMCb B MpoTOUHOH cucteme. [IpuOop 6b aHaOruyeH HCMOMb3OBaBIIe- | 
MYCA IPH H3ydeHHu KpekuHra kymosa (°). LluKnorekceH Nomyuanca mpomycKa-| 
HHEM IMKJIOreKCaHOla Hafl OO€SBOXKCHHBIM CCPHOKHCJbIM MArHHeM Ip TemmMepa-_ 
Type 300° B cma6om ToKe cyxoro a3ora. KaTamu3aT cylmusica B TeYeHHe CYTOK | 
Hal IpOKaJICHHbIM XJIOPHCTbIM KaJIblMeM, 3aTem 40 MMH. KHMATHJICA B KoN6e 
@aBopcKoro C MeTasMYeCKMM HaTpHeM, Mocne vero neperouauca. KoncraHTel 
TOJYYeHHOrO HaMHM WHKWNOreKceHa ObWIH cueqyrouje: T. Kun. 83°/760 MM; 
ny 1,4469; d?° 0,8095. - | 

KaranusaT locale peakituH M30MepHsallHu WMkOreKcena CcOOupasica B MpH-| 
CMHHK, OXJIaKaeMbIM CMECbIO CyXOFO JIbfa C MCTHJIOBbIM CHUpTOM, HM pasro- 
HAJICA B KBapWeBOK KOOe MaBopcKoro Ha MOHOMepHyt (jo 85°) H nOmuMeEp- 
Hyt0 (Bbme 85°) @pakuun. Ja onpeyenenua mpoueuta TIpeBpalleHHA 110 peak- A 
MH HSOMepHSalMH YaCTb MOHOMepHOH (ppakUMH PHApHpOBamach Hak KaTaJH-— 
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POPOM HHKEJIb Ha OKHCH aOMHHHA (CofepxKaBiuue 30 Mon. % HuKeA) TPH 
Mmepatype 180° u o6bemHoli cKopoctu 0,15. Stor Katamm3aTep uMeN BbICOKYIO 
CTOAHHYIO AKTHBHOCTDb. 

PuypupoBanve npoBoxusocb AO nomyYeHHA MOCTOAHHOTO 3HayYeHUA MOKa3a- 
Id mpetomienua. TlokasatTetb mpeOMieHHA MpOkyKTOB rHuyApupoBanns 
MepsxJICH Ha pepakTometpe MP®-22 ¢ Tounocrtbio 

+0,0002. Kak noka3aiu OmnbITbI, rHqpHpoBaHue 1600 
KaHYHBaOcbh NOce OLHOTO NMponycKaHHA BellecTBa 
pes KaTasusatop. M3 Ta61. 1 BuyHO, YTO MOBTOp- 

e TH pUpoBaHnne STO %e (paKUHH He H3MeHHIO ee 
Ka3aTea MpesOMICHHsA. 

IIpu ruypupoBanud MOHOMepHoH cpaKuMH MONy- yyy 
jlaCb CM€Cb IHKJIOreKCaHa HM MEeTHJIMMKIONeHTAHa. 
JOUCHT MeCTHJIUHKIONCHTaHa B NpOrHApHpoBaHuHoli 
CTH KaTaIH3aTa COOTBETCTBYe€T CYMM€ KOJIHYeCTB 
THJIMHKIONeCHTeHa H MeCTHJIIMKOMNeHTaHa H WOKa- 

BaeT IIpOWeHT H3OMepOB B MOHOMepHOH (ppakunH. § 
JONCHTHOe COeprxaHHe OGOHX KOMIMOHEHTOB (MeTHJI- S 600 
KIONeHTaHa HM WHKMOreKcaHa) ompeyemam0cb H3 
apuKa 3aBHCHMOCTH NOKa3aTeIAH TpeOMJICHHA OT 
Brapa (”). 

[IpucytcrBue JelitepupoBaHHbIxX IpOYKTOB He CKa- 
BaeTCA Ha NOKasaTeye IpesOMMeHHA CMeCH, Tak 400 
K MOKasaTeIb IIpeMOMJIeCHHA WeMMKOM JleliTepupo- 
HHOrO Me€THUMKIONeYTAaHa OTMMYAeTCA OT MOKa3a- 

IA IIPeOMICHHA HeeHTepHpOBaHHOrO Ha BeJIMYH- 

, JIeKalllylo B pefelwax OUWMMOKH Hallux H3Mepe- 

H (8); B HamremM %Ke cayyae MMeMCb YacTHYHO 0 
ATePHpOBaHHble MpOAYKTHEI. 40° 8% 

OctTaTKH MOHOMepHOH H TONMMepHOH dpakuHit AsoMepUsayua 
“rach B KBaplleBOM MpH6ope B TOKe Cyxoro 
AIeHHOTO BO3SAyXa Hal OKUCbIO MeAu pH Temme- Pus; 1. Sapucumocts yta- 

e€JICHHOCTH MOHOMep HOV 

Type 700°. [lomyyenupte BOJbI OUMILAIHCb METOJOM pakuun (/)u nonumepxoti 
MCTKH MaJIbIX KOIHMUeCTB (°) H aHaJIH3HPOBaIHCb dpakunu (/]) or rayOunpi 

YTAXKECHHOCTh MeTOJOM HaxOxKeHHA Temmepa- H30MepHsalHA 
PbI (buOTANHOHHOTO PpaBHOBeCHA KBapweBoro [0- 
apka (1°), TouHocTb aHasmu3a cocTaBaala +5%. Pe3ybTaTbl NpHBeJeHb! B 
by. 1. 

V3 ra6n. 1 BuquHo, 4TO c yBemuyeHHeM OObeMHOH cKOpocTH or 0,13 jo 


oO6bem BelllecTBa 
oObeM KaTaHsaTopa-4ac 


ruiyOuHa WM380MepH3alvvH WHKJIOreKCeHa H3MCHAeT- 


ca or 100 qo 54%. Utro Kacaetca 
peaKUHH JelTepHpOBaHHa 3a cueT 
PesyAbTaTbI OMbITOB B3aMMOJ[CHCTBUA YIJICBOROPOAOB Cc 
hd:~C«é‘MeWTepmpoBaHHBIM = KaTamu3aTo- 
Mp Noche THA) % wpe-| YraKeNeHHOCTh = ow, TO OHA OYCHb CHJIbHO 3aTy- 


Tia6 Jl wana 1 


eM- mo-| Bpauy. BY 3 
i) Bsus | comepn. pax [7° Pe- ——_—___ xaeT. Kak BHO 3 9TOH Ke TaO- | 
= Kw. es He 

tp |B Mutt aa usome-| mepx.| mepx.  JIMI[bI, YTAXKeNI€HHOCTH MOHOMep- 


[ rugpu-| I] rug-|pusayuu| dpak- | dpax- 2 3 a = 
pos. | pupos. Tun aun HOH H MOMMMepHOH dpakuMu ma 


——  jlaloT, COOTBeTCTBEHHO, B 30 u 20 
(3 | 60 |1,4096)1,4096) 100 | 1116); — pas. Ecam nocTrpoutTh rpaduk 3a- 
3 | 60 |1,4100/1,4100} 98 | 990) 1650  BycumocTH yTHxKeMeHHOCTH OT ruly- 


| co fiatativaiay 85 | 887 | 118 Gig aoMepibantan B.-mpouel 
50 1, 4460|1,4160 62 999 | 350 Tax, TO NOWyuaroTca Be MpsAMBbIe, 


) 20° \4;4475|4, 4476)" 54 34 88 mepeceKaioulwe + FrOpH30HTaJIbHytlo 
ocb okon0 50% (puc. 1). Takum 

a30M, OOMEH BOROpOAa YrvieBOOPpOAOB Ha TAXKeIbIH BOOPOA MOMHOCTHIO 
KpailaeTcA, KOr{a MpOUeHT MpeBpalleHHuA MO H3OMepH3alluu elle OYCHb 
‘ 047 


Beauk (50%). [pH O6beMHBIX CKOPOCTAX HWMKMOFeKCeHa BbIIMe TPexX TPOHedt 
u30MepH3alMH BCe elle useT ocTaTouHO rlyOOKO, a OOMeH BOMOpOIy 
yrueBoqoposos Ha WeiTepuli asOMOCHJMKATHbIX KaTANM3aTOPOB MPaKTHYCCKy 
mpekpamaetcn copcem (cM. Tad. 1). OOmeH BOoposoB B ciyyae pat 
CMOTpeHHOH peakIWMH NpeKpaliiaeTcs Np yBedMyennn O6BeEMHOH CKOpOCTH 
3 22 pasa, B cmyuae 2Ke KPeKHHTa KyMOWa Ha JCHTepHpOBAaHHOM aJIOMOCHJIN Kal 
HOM KaTaJIH3aTOpe, Kak 9TO ObIJIO NOKa3aHO HaMH (°), OOMeH BOAOPOAOB Iipekp 
WaeTCA IPH YBeMYeHHH OOBEMHOM CKOPOCTH MOfadH KyMOJIa BCero B Ba pas 
B o60nx c1yuaax KOIMYeCCTBO OOMCHCHHBIX BOAOPOAOB KaTasMsaTOpa HM YP 
BOOPOLOB yObIBaeT C YBeIMYeHHeM OOBEMHOM CKOpOCTH ObicTpee, FEM KONHUG 
CTBO IIpeBpallleHHbIX YrJIeBOLOPOAOB B KOHeUHbIC MpOAYKTbI peakIMH H3SOMEl 
pusaluH HW MOJMMepH3alHH WIM KpeKWHra, WM KOMHYeCTBO Nepelleiuer 
B yrsleBOsopokbl eliTepHxA Ha MOPAOK MeHbile, cofepKalllerocA B KaTadl 
3aTope. : 

TlonyueHHble 9KCIepHMeHTaJIbHbIe AaHHbIe MO 3aBHCHMOCTH MpOWeHTa 3G 
- M@pH3alu WMKMOreKceHa OT OOLEMHOM CKOpOcTH (TaO. 1) NOsBONHIOT HaHTy 
KHHETHYeCKOe ypaBHeHHe, XapakTepu3yrloulee STOT Mpoecc. PacueTb! NOKAaSB 
BaloT, UTO P€aKUMA HY3OMePH3alHH NOAYMHACTCA yYpaBHeHHIO 


Ry 7 {—1n (1 — x) — 4}. 


Snecb k = k’S,, rye k’ —ucTHHHAaA KOHCTaHTa CKOpocTH peakuHH; Sy 
WOmalb KaTalIH3aTopa Ha CMHULY JWIMHbI COA; My— YHCIO TpaMM-MOJeK 
HCXOQHOrO BellecTBa, MocTynarwiuleroO B e€AHHHUY BpeMeHH B peaKI[HOHH} 
30Hy; b— afcop6uHOHHbIi KoappuyMeHT HcxoOAHOrO BemecTBa; B = ¥ (vjb;) 
CYMMa IIpOM3BeeHHH U3 aXCOPpOWMOHHbIX KOS*PHIUWeEHTOB Ha CTeXHOMeTPHY 
CKHe KOSPPHUMEHTHI AIA MpOAYKTOB paciiajla, TOPMO38AWHX Mpouecc; / — AME 
CIO KaTasIM3aTOpa; xX — KOMMYeECTBO TpopearupoOBaBllero BeleCTBa B OTH 
CHT@JIbHBIX eMHHHWaX. Beipog 9TOrO ypaBHeHHA H ero MpHMeHeHHe K pasJIHUHb 
THNaM peaKUM Ha asJIIOMOCHJIMKATHBIX KaTasIu3aTOpax JaHbl B paOoTaxX OHOF 
u3 Hac (4-15), JIna paccMaTpHBaeMOl peaKUHH KarKyllasicA KOHCTaHTa CKG 
poctu K = kb/B oxka3anacb paBHon 0,04. 

[Ip muponyckaHuu WHKsOreKceHa Hall AeHTepHpOBaHHOM OKHCbIO aJIOMMl 
HUA, ComepxKameh 145 makB D ua 100 r AleOz, c O6nemMHON CKOpocTbtIo 0,74 mph 
Temiepatype 350° npotekaia peakUHa H30MepH3alnn uM OOMeH. IIpu coxKuraHHlh 
NOJYYeHHOH MOHOMepHOH (bpakUMH YTAXKeJCHHOCTh BOJbI OKa3amacbh paBHOy 
515 y. 

Ha jelitepupoBaHHOolt OKHCH KpeMHHA, UpH Temmepatype 450°, HH u30Me 
pusauuA WAKMOreKceHa, HH OOMeH BOAOPOAOB WNKTOreKceHa Ha elTepnli KaTal 
JH3aTOpa He Tpovcxoyuan. | 


Mockosckul frocyfapcTBeHHbIii yHuBepcnTet Tlocrynuso 
uM. M. B. JlomonocoBa 29 XII 1955 
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XHMHA 


Aa. A. T1ETPOB 


- PABHOBECHbIX CMECAX NATH- H WECTHYUJIEHHbIX LLMKJIEHOB 


(II pedcmasaeno akademukom A. B. Tonuuesom 7 III 1956) 

| 
 B nacrosmeti padote Obl HCCeMOBaH BOMPOC O PaBHOBECHbIX KOHUCHTPalHsAX 
{KJIGHOB IIpH TemMepaTypax 250—400°. B KayecTBe KaTaH3aTOpa HcrONb30- 
WaCb AKTHBUPOBaHHaA COAAHOM KHCNOTOH OKHCb aJIOMHHHA HM CHHTeTHUe- 
“UH aiOoMOcHsIMKaT. K paBHoBechio NOAXOAMH KaK CO CTOPOHbI WecTHWIeH- 
IX, TAK HW CO CTOPOHbI NATHWICHHBIX WHkKIeHOB. [lonyyeHHpre aKcmepH- 
SHTaJIbHbIe JaHHbIe MpHBesenbl B Tad. 1, re yKa3aHbl KOHUEHTPaHH (B 
YbeEMH. 20) TEKCAMETHJICHO- 
IX YII€CBOAOPOAOB B MOY- 
SHHBIX KaTaJIH3aTax. 

H3 sTHX JaHHbIX BHAHO, 
‘0 COCTABBI IIPOAYKTOB H30- 


Taoauna t 


KonmeutpanHu (B O6beMH. %) reKcaMeTHJICHOBBIX 
yrNeBOAOPOOB B MOJYYCHHbIX KaTAIH3aTax 


Ha akTuBupo- 


os Ha aJinoMOCHJIHKaTHOM 9 it 
sPHBIX TpeBpaleHHi WHK- - ; kaTasugaTope yee 
HOB Ha aJIIOMOCHJIHKaTHOM Le Sait Sa ae ae 
yrueBosopon 
TaIH3aTope H Ha aKTHBH- Baxi <eonenelloneeele sobs Ieeenee 
BAHHOH OKHCH aJIIOMHHHA 


aYHTeJIbHO pa3JIHUaIOTCA - 
LluknorexceH . .| <O — a eae — 


Ky coOoH. Tak Kak Ha 
5 1-MernHamuksioneH- 
‘THBUp OBaHHOH OKHCH aJI10- pee ee es oe sey mea ( 
[HUA M3OMe€pH3alHH OWpO- 4-MeruauuKsio- 
KaeT JIOCTATOUHO rvaKO, pexcen-l... «.... | 64 39 21 18 13 
HW COCTaB KOHCYHbIX IIpo- {-STHaMAKIOTeH- om 
TEM ait ce Seeee tee Do 34 Zi 20 — 
KTOB H3O0MCPHbIX NP€BPa- | 9. uneruaNNKAO- 
‘HHH (110 OTHOCHTEJIBHOMY Senge te Can ele 
epyKaHHio MWeHTa- UH LeK- 1,3-J/uMeTHALHKIO- 
METHJICHOBBIX YyrJIeBOsO- panes Rete 15 
-ITHIWAKJIO- 
OB) TIPHOMHSHTEMbHO ONH- PeRcemet. ee | 65 a9 38* | 20 — 
KOB IPH JIKOOOM HCXOAHOM = {_/3-JIumernannk.to- 
KleHe. Bce 3T0 yKa3blBaeT rexcey-1....| 64 ~~ -- 21 
mpakTuyecku nowHoe yo-  1-Hponnannxao- ' 
| a O6- PEKCCH-) 402 a ah es oa — 24 
ce PE MORE EEA: Anamauuksorexcan | 64* | 
LA TECHACHUHNA — TIOHH2Ke- 1-ByTHaunksonen- 
€ YCTOHYMBOCTH IleCcTH- mage dT ae be callin aoa 
eHHBIX Ha()TeHOB ¢ HOBBI- fe aang ie 
reKCeH- Le aed — r9) * 
Bo FEMUOPaTy Ppl XOPe- {-Denruaimuksionen- 
) H3BeCTHAA JIA WHKJIa- = ae 20 
f cOXpaHaetes Take Ho —_—_____ 
I UHKeHOB. (K coxkaume- * Jlannble B3aTbl u3 pador (1, 2). 


O, MbI He CMOrIM TOWy- 
rb JI@HHbIX MO W3OMepH3allMH UHKJIeHOB pH 200°, Tak Kak aKTHBH- 
3aHHaA OKHCb aJIOMHHUA pH 9TOH TemMepaType OKa3amacb MaJlOaKTHB- 
1.) 
O6dpamaer Ha ceOst BHHMAHHe OUeHb rAyOOKas H3OMepH3allNA WMKIOreKceHa 
MeTHJILMKJIONCHTeHbI (B OCHOBHOM |-MeTHIWHKIONeHTeH-1); 9TO CBAH3aHO C 
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60/1 bIIHM usMeHeHHeM CBOOOAHOH SHEprHuu Mp Wepexoje KpaTHOH CBxA3H Mph 
BTOPHYHEIX YruepOMHbIX ATOMAX IMKJIOreKCeHa B KPaTHY10 CBASb TIPU TpeTHIHO 
yraepoge 1-merunuuksnonentexa-1. B cayyae WuKNaHOB, rye STO OOCTOATeNB| 
CTBO He HMeeT MeCTa, PaBHOBeCHbI€ KOHI[CHTPalW MCTHMMMKMONCHTaHa, Ka 
paccuHTaHHble, Tak HW HalieHHbIe 9KCIEPHMCHTAaJIbHO, HeCKOJIbKO MCHBIIl 
(nopayqka 75—85%) (°). | 

Tak Kak Jd UMKeHOB (KpoMe IlMKONeHTaHa HM WMKIOreKceHa) 3HaveHMy 
CBOOOJHBIX SHeprHit He OMpeeMAMCb, TO BeJMUMHBI H3MeHeHUH CBOOO]HBI 
aHepruit Wepexofa KpaTHOM CBA3H IPH BTOPHYHBIX yruepoqax B KpaTHY!0 CBaASH 
Ip TpeTHUHOM yrsmepoye B WHKICHaX MOXHO JIMUIb MPOWJIJIIOCTPpHpOBaTb | 
M3BeCTHBIM IIpHOJM2KCHHEM Ha COOTBETCTBYIOWIMX yrueBowopogax aupaTnye 
cKoro psaja. | 

Tax, AZ° peaxumu: C —C—C=C—C+>C—C=C—C—-C 

| | 


ec 


6 6 
ctapaseT 1700 Kan/Monb (3ecb u B JambHeimem 3Hauenua AZ? jua 600° I 
; fact 
B TO Bpema Kak AZ° peakuuu | | aa || se _coctapaseT 2080 Kan/mon 


Sw 


Kak JOcTHratomee NopayKa 3800—4000 kan/Monb, 4TO OMpejemseT paBHOBeECHYK| 
KOHIUeCHTpaluio iWHKsorekceHa B 3—4%. 

Jjanuple, MOWyYeHHbIe Ha AJIKOMOCHJIHKAaTHOM KaTallu3aTope MW Ha OKHC 
aJIIOMMHWA, KaK MOKeT WOKa3aTbCA Ha ee B3rJIA, MPOTHBOpewaT AP 
Apyry. 

OHaKO HEOOXOAHMO YUECTb, YTO Ha aIOMOCHJIMKATHOM KaTaJIM3aTOpe MpOy 
TeKaeT TakxKe peakIluA NMepepacnpeseenua Bo_oposa, UPHBOAAMad K O6pasoy 
BaHHlO UMKIaHOB. Peaklua 9Ta HACTOJIbKO 3HAUHTeJIbHa, YTO B KOHCYHOM UTOFE) 
IIpH OMNmpeeeHHbIX YCIOBHAX, B KaTasMsaTaxX MOsyualoTCA B OCHOBHOM TPHJ{pHy 
POBaHHble MpOAyKTbl. SaMeTHM, YTO HACHIICHHbIe MpOAyKTbl — WHKMaHbl Up 
STHX TeMMepaTypax XHMHYeCCKH HHEPTHbI WH (baKTHYeCKH He yUacTBYIOT B Mpe 
meccax, MpOXOJAUIMX Ha KaTamH3aTope. Bce 3TH cOooOpaxkeHHuA .XOPOMIO OOBAC 
HAIOT BbICOKHe KOHI[CHTPalun TeKCaMeTHJICHOB B KaTaIW3aTax IWeCTHWICHHBIN 
WMKJICHOB, OJHAKO Pe3YJIbTATbI, MOMYYCHHbIe C: STHJILMKJIONCHTEHOM oyta & 
WMKJIONCHTCHOM, TpeOyiOT JOMOMHUTEIbHBIX pasbaACHeHHH. : 

B camo jeje, mpolecc nepepacnpeseneHuA BOMOPOMa cpequ NATHWICHHEI 
IMKJICHOB IIpoTeKaeT He MeHee HHTCHCHBHO, 4eM y WeCcTHWIeHHDIX. Mcxoga us 
STOFO, HEOObACHHMBIM ABUIAeTCA (bakKT OOpa3s0BaHHA 3HAYHTebHBIX KOJIMUCCTB 
P€KCaMeTHJICHOBLIX YIVIeBOMOPOAOB B KaTamusaTax, MOMYYeHHbIX pH mpeBpas 
IWeHUAX 1-sTHAHKIONeHTeHAa UH 1-6OyTHyuKIONeHTeHAa-1. 

Upwunuy STOPO ABJICHHA, IO HalleMy MHeHHI, CleyeT HCKATb 8 OTHOCHTECJIB: 
HOH TepMOJMHAMMYeCKOH HeYCTOMYMBOCTH IHKJICHOB C J\JIMHHbIMH OOKOBBIM 
WeNAMH (HalpHMep, paBHOBeCHaA KOHICHTPaluA STUMMMKIONeNTaHa B CMeC 
uukmaHoB C,H), up 327° cocrapuser Bceero 15%), a Tak»%Ke B MeXaHH3Me H3 
MepH3alHu yrvleBOOpoqoB SsToro CTpyKTypHoroO TuNAa. 


Kak yxKe yHOMHHamocb panee (?), w3oMepH3anuat THMAa aps i ie 


MpoTekaeT, MOBHAMMOMY, Yepes pA MOCMeOBATeJIbUBIX MepeXONOB NATHUCHHEL 
UMKJICHOB B IN€CTHYJICHHbIe H OOpaTHO JO COpas0BaHuA Han6omee TepMOAMHAMH 
YeCKH YCTOMUMBHIX IPH aHHbIX yCOBMAX yraeBosopoxos. AnanornuHple co 
paxKeHHA O MCXAHH3Me H3OMePH3allWH WMKJICHOB HM IWMKaHOB BbICKa3bIBaJHCk 
M JpyruMu apTopamu (3, aye 

Bonee noxpo6Ho u3omepu3auua 1-aTunmMKAONeHTeHa-l1 B ycToiUNBbIe 
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ee 2 Sera RIonguTE MOKeT ObITh TpeAcTaBeHa ce yIOULHM 
| 


er apie e 
pet Ue 


IIpu sTOM Ha aKTHBHPOBaHHOH OKHCH aJIIOMHHMA Tpouecc mpoteKaer JO, 
Ia, A Ha aJIOMOCHJIMKaTHOM KaTaJIM3aTOpe, 10 Bceli BepOATHOCTH, NpoHcxo- 
' SHAYHTEIbHOe HaCbIIeHHe MPpOMeAKYTOYHOLO yruieBoopoa — MeTuLUKIO- 
ceHa. 

Ecuiv Ke UCXOJHbIM WHKJIONeCHTeHOBBIL YrvIeBOLOpO HMECT TepMOyHHaMMyeCKH 
OHUMBY!0 CTPYKTYpy, TO peaKUHA PacllIMpeHHA KONbIla Ha asIOMOCHHKaTe 
eKaeT IIPHMePHO B TO 2ke CTeMeHH, YTO H B IPHCYTCTBHH aKTHBUpPOBaHHOli 
[CH aJIIOMHHHA, YTO BUAHO Ha IIpHMepax u380MepH3anuH 1,2-7uMeTHANUMKNO-~ 
TeHa-l u 1,3-quMeTHIMUKIONeHTeHAa-1. 

McceqOBaHve H30MepH3allHH WMKJICEHOB NPpOBOAHIOCb B MpOTOUHO! cucTeme. 
PaslH3aTOp (OKHCb aJIIOMHHHA, aKTHBUpOBaHHas | H pacTBOpoM comAHO! KuC- 
pI (°), HJIM CHHT€THYCCKMH aJIOMOCHJINKAaT) B KonuYecTBe 50 Ma 3arpyxKascaA 
TEKJIAHHbIH peakTOp, OOorpeBaeMbIi SIeKTpoMetbI0. Cbipbe moyaBasoch 3 
OMaTHYeCKOH O1opeTKH C OOBEMHON CKOpocTbw 0,6 Ma/uac. CoOpanupiii Toca1e 
ITa KaTaJIM3aT pasrOHAJICA, IPHYEM BbI-eIAIACh (PpakWHA, COOTBETCTBYIOMNLAA 
TipejemaM BbIKHNaHHA H30MepaM HCXOHOrO yraiepozopoyza. B Janbueriuem 
(pak H3 OMBITOB, MpOBeEJeHHbIX Ha AKTHBHPOBAHHOM OKHCH aJIOMHHHA, 
PpHpoOBaJIHCb — JICrKOKHMAMMe Ha MJlaTHHHpOBaHHOM yrue pH 120°, Bb- 
OKHMAMHe B ABTOKIaBe Hay] HHKesIeM Peueg. 

B rvApHpoBaHHbIxX MpOAyKTax JeruApupoBaHnueM Haj MaTHHHpOBaHHbIM yr-. 
-tpuH 305° onpeseiamoch cofepwKaHve TeKCaMeTHJCHOBIX YreBOOpOOB 
eM MOceAyIOUlero MOrAOMjeHuA apOMaTHYeCKUX YyrseBOLOpOAOB 98% cep- 
| KHCJIOTOH. 

MonomepuHble PpakUHH, BbIAeAeMBbIE H3 OMbITOB, MPOBeCHHBIX Ha aJIIOMO-. 
uKaTe, CHOBa IIpOlycKasHucb Yepes CBexKy!O NOPIUHIO asOMOCHJHKAaTHOrO, 
ajlM3aTopa B TeX %Ke yCOBHAX. 

BropHuHO BbIeIeHHbIe MOHOMEpHble (pakUH Ob OObINHO MpakTHYeCKH 
HOCTbIO HACbILeHbI (6pomHOe 4NcI0 2—4). B 9THX tbpakuNAX 3aTeM, Takx«Ke, 
AJPHpOBaHHeM Ha [laTHHHPOBaHHOM yrsle, OMpefedAnoch cojepxKaunne. 
CAMeTHJICHOBbIX YIJICEBOOPOOB. 

Ucnonp30BaHHble B padoTe yrvieBOOpOsbI OblH NOWyYeHbI CHHTCTHYCCKHM, 
€M, B OCHOBHOM lO peakuHu TpuHubapa. ; 


; 
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XHMH 


B. H. CETKHHA u 4uaen-Koppecnongent AH CCCP Jl. H. KYPCAHOB 


O PEAKUMAX BOJOPOAHOrO OBMEHA 1-METHJIWMKJIOFEKCAHOJIA; 
C ®OC®OPHOH KUCJIOTON 


B nocnequee BpeMsA ObIIM MOMYYeHbI HOBbIC JAaHHbIe O B3AMMOJCHCTBUU Tph 
THYHbIX CNMPTOB C CHJIbHbIMH MMHepasbHbIMH KHCJIOTAMH. Hpromen, Kpur 
Tapper (') B pesyabTaTe KPHOCKOMMYeCKUX HCCeEAOBAHHH CepHOKHCJIOTHb 
PacTBOPOB TPHMeTHJ- HW TPHITHIKAPOMHONOB YCTaHOBHJIH, YTO H3OTOHHUCCK 
KOSPpUUHEHT B STHX CAyYanx MocruraeT 4. Ha OCHOBaHHM 3TUX WaHHbIX B3a 
MOJ[eHCTBHe TpeTHUHbIX KapOHHOM0B C H,SO, ObluIO MpecTaBsIeHO ypaBHeHHe 
(1), Koropoe mpexycMaTpuBaeT OOpas0BaHHe HOHOB KapOouns (1). 


Ry Ri 
S \e ® © 

R, — C — OH + 2H.SO, 2 Re — C + HgO0 + 2HSO,. (| 
7 vs 

Rs iY Rs (I) 


Hegaspuo B. ®. Jlappymun (*) noxTBepyun oO6pas0BaHHe HOHOB KapOOHUh 
Tuna (I) Ha OCHOBaHHH H3y4eHHA CIEKTPOB MOrOUWeHHA PaCTBOPOB TPYMeTHA 
KapOuHOa B KOHUeCHTPHpoBaHHOH H,SQ,. 

TakHM 06pa30M, B3aHMOJeHCTBHEe TpeTHUHbIX CIUPTOB C CHJIbHbIMH MHHepadi 
HbIMH KHCJIOT€AMH OTKPbIBaeCT BOSMOXKHOCTh NOJYYHTb HM HCCIeAOBATb peak 
BOQOpOAHOoro OOMeHa TaKHX HOHOB KapOOHHA, KOTOPHIe, B OTIHUMe OT cyUae 
H3yYeHHbIX HaMM pape (7), He HMeWwOT THAPOKCHAbBHOM rpynnpl, CBASAHHO 
C KapOOHHeBbIM yruiepoJOM. | 

PyKOBOJCTBYACh M3J1OX%KCHHBIM BBM, MbI HCCMEAOBAIN peakIMH BOROpO) 
Horo OOMeHa |-MeTHWMKNOreKcaHosa-1 c OGoraljeHHOH JelTepuem tocopHa 
KHCIOTOH. BsauMojeHcTBHe STHX BeNIECTB Ha OCHOBAHHH M3JIOXKCHHbIX JaHHbl) 
MOET ObITb I1peACTaBJeHO ypaBHeHHem (2): 


CH3 “NG Ce 2 = | 
ANC i eH Oye: | | + 2H:PO2 + H,0°. } 
| | ‘OH . | 
Et a) “ 7 


OmbiTbI 10 BOAOpoAHOMy O6meny 1-MeTHAUMKMOreKcaHOsa-1 npoBo_UaUc: 
pH Temiepatype —5—O0°. Tomorenupili pacTBop, MOuyUeHHbIi NpH CMeLIeHHE 
cnupta C D;PO,, BblIMBacH B BONHbI pacTBop MoTaiia (O6bemM pacTBopa 0: 
100 no 700 Mi), OTKya CHUpPT UH3BueKasICA SupoM Hu NeperonsscA Hay PH APY 
JOM KaJIbilMaA. Coflepxkanne Jelirepud BcuupTe onpesenaNOCh 10 H36bITOUHOD 
MIOTHOCTH BOJbI CO%KKCHHA MOMIABKOBbIM MCTOAOM. PesyabTaTbI ONbITOB Hd 
BOopoquoMy OOMeny I-MeTuWMKNOreKcaHona-1 c jeliTepococcopHO KUCTOr 
TOM pHBefenbl B Ta6a. 1. B onpirax 1—4 peakunaA npoBo_usacb B TeueHHE 
I uaca, B onbirax 5 u 7 —2 vaca, onpit 6 mpoBoguaca 4 vaca, 

B eme 6onee HarasaHol cbopme Hamuune eiTepusA B YTeBOROpOAHOM payqu 
Kale, METHJIMAKIOPeKCHIe, MOKasaHO B TaO. 2, B KOTOPOl MpuBeyeHbI Jatt! 


Oe 


bie HSOTONHOPO aHaH3a NpOAyKTa JeruApataunn |-merusnuuKsoreKcanoua-1 — 
CTH JIM KJIOPeKCEHOB. 

TakuM o6pa3oM, cileqyeT CUHTATD IKCHEPUMEHTAJbHO YGraHOBJeHHbIM, YTO 
pH B3aHMOjJelcTBHN 1-mMeTHsLMKIOreKCaHOwa-1 c AeliTepoocdopHo KUcMOTOT 


TOMbI BOJOpoja YI JEBONO- 
Ta6Omnna 1 


OTe BO3MOXKHO OOpa30BaHHe 
eTH IMU KIOreKceHos. M3Be- 
THO, UTO OeHHET Cc OOUb- 
[eli HJIH MCHbIUeH IEP KOCTbIO 
MOCOOHbI BCTYMaTb B peak- 
HiO BOJOpOAHOrO OOMeHA C 
wcn0TamMH. Bo3MoOxKHO TaK- 
ce CJIeATb pe MOO*KeHHe, 
TO BbIJeICHHbIM HaMH |-Me- 
amluuKOoreKcaHou-| B jeHCTBHTCIbHOCTH SABJIAeTCA TpOyKTOM 
WH OOpasyrouleroca B.xoye peakunH 1-meTHWMKIOreKceHa-| 


OcpOpHOH KHCJOTbI H BOJbI)- 
Takum oO0pa30m, BO,OpogHbIH OOMeH l-meTHaWHKIOreKcaHoa-1 Ka3al0cb 


O3MOXHbIM OOLACHHTb Takxe H Yepe3s MIpPOMesKyTOUHOe o6pa30BaHHe OTBeYalo- 
lero eMy UWHKIOONepuHa. 

UTOObI HMCTb BO3SMOXKHOCTH CACIATb BbIOOp Mex] Y JBYMA TpHBeJeHHbIMH 
ObACHCHHAMH, MBI M3y4HJIH mOBeyeHHe 1-meTHaWMKIOreKceHa- | B YCJIOBHAX, 


O4HOrO) 3 payukana 9TOrO 
MupTa BCTyMaioT B_ peak- Ms6nir. nuioTH. pom | ObmenB % 
120<e) BOJOPOJHOrO o6MeHa G COM IAKEHHA CHHPTa OT paccCuHTaH- 
| x (B Y/Mu) Horo 
MCOTOH. 
NNo Moa. o7H. BbIGUCIeHO* 

OJHaKO 9TH AaHHble CWE — onsivos | cnupt: D,PO, | — iP 
€ MOryT paccMaTpHBaTBCA Mena | may} natn | Boex ade 
aK MOHOe JOKa38aTeJIbCTBO peex | a-H a eine 
oro, YTO peaKUHH BOAOpo- 
oro oOMeHa lOfBepraetTca 4 1:0,95 9610} 8060} 4200} 43,7 | 52,4 
MC€HHO HOH KapOoHHA (II). 2 she 17480} 13760} 15520) 88,8 | 112,8 
icronremsso, npn pac 3 | 112 | 21850 $680] snag) 748 | 87 
BOpeHHu I-meTHaMks10re- 5 VE ee: 18360] 14390] 15410] 56,7] 72.3 
caHoua-! B docsop HoH KuC- 6 ie 16000) 13230) 6230] 32,7 | 47,1 

Ts focal od. 14060} 8750] 7990] 72,3 OTe 


* TIpH BbIMHCe€HHH TeOpeTHUeCKOM BeJIHYHHbI H36bI- 
TOUHOH MJIOTHOCTH BOJbI CO%KKCHHA ObIIO YATeHO, TO 
BOLOpO CHHPTOBOrO THAPOKCHJa HMeeT H30TOMHBIIf co- 
CTaB, OTBCYalOWLHH OOMe€HHOMY PpaBHOBeCHIO C BOJOpOROM 
BOJbl, HCMOb3OBaHHOH JIA BbIAeIeHHA CHHpTa. 

** Onpir 7 mpopefenH c DSO, B cpene SesBoAHOrO 
a9upa. OtTHowenne cnupt: D,SOq: shup = 121,41: 1,5 


ruypata- 
(qelHcTBHeM 


> PaO nm al 2 


Ms6piT. MIOTHOCTb BOJBI 
COX KEHHA (B Y|MJI) 


MeTHJIMUKJIO- 
reKceH 


POB | meTHJIMuKs0- 
rekcaHOu 


———$ 


IIPHOMM2KAalOllHXCH K TEM, B KOTOPbIX MBI HC- 
culeQOBasIH peakWHio BOAOpo_Horo OOmena 1- 
MeTHsIMHKIOreKcaHosa-1. IIpu 9ToM, 1pHHuMasa 
BO BHHMaHHe, 4TO Ip AerugApatanuu |-meruu- 
WukKNorekcaHowa-| omKHAa BbIAeIATHCA BOA, 
MbI HCCJIeOBaIH B3aHMOJeHCTBHE MeTHJILMKIO- 
rekceHa c (poctopHOH KHcOTOH B IpHcyT- 


CTBHM PaBHOMOJIEKYJIAPHOFO WAKIOONEPUHY KO- 


: met ae JIMUeCTBA BOLI, a TaKKe W3y4UHIN B3aHMOJeli- 
2 10410 10140 CTBHE METHJIMMKJIOreKceHa C O€3BOAHOL ocipop- 
4 16380 17160 HOM KHCOTOH (cM. TaOu. 3). 

5) 21030 23110 CyllecTBeHHBIM pe3yJIbTaTOM BCX STHX OMbI- 


TOB ABHJIOCb yCTaHOBJIeHHe (PakTa, YTO B TEX yC- 
SBUAX, B KOTOPbIX MBI McceOBaIH peakWMIO BOAOPOAHOrO OOMeHa, ruApata- 
ia 1-MeTHnUMKsoreKceHa-! He ugeT u 1-meTHauHKNOreKcaHO-1 He OOpasyetT- 
1. CneqoBaTebHO, Ipesmomox*KeHHe O TOM, 4TO OOMEH B TPeTHUHBIX CNHpPTax 
WKET SIBHTbCH CJIEACTBHEM BOJOpOAHOrO OOMeHa MpOMexyTOUHO OOpasytw- 
UXCH UMKIOOMeSHHOB He COOTBETCTBYeET eHCTBUTCIbHOCTH. , 
SrToT BbIBO HaxoOyUT ce6e NOATBepKAeHHe Tak2xKe UH B TOM, UTO BbIAeIeHHbIN 
JPATHO H3 peaKUMOHHOHM CMECH C jelitepoociopHolt KacoTON 1-meTHLMKJIO- 
Kcen-1 OKa3asica OOMeCHeHHBIM B ropa3O MeHbuUleH cTremeHH, yemM |-MeTHA- 
iKmorekcaHosl-1 B TeX *%e YyCJIOBHAX. : 
[lpupeyeHHble JaHHbIe 3acTaBAIOT CeaTb BbIBOA, YTO BOAOPOANDIH oOMeH 


JAH, rt. 109, Ne 3 003 


j-merHamuKsaoreKkcanona-1 np B3aumogelicraHH c PocpopHoli KACMOTOH 
CIOBJIEH PaBHOBeCHOH peaklHeli, B KOTOPOH yuacTByIOT yrNeBOMOPOMHbIe HO 
KapOonua (ypaBHerwe (2)). 

B onucaHHbix OMbiraxX HaM He yamocb MOCTHTHYTb OOMeEHHOrO paBHOBeC 
B peaKIMH BOJOpOAHOrO OOMeHa WOHOB KapOOHHA C coctbopHoH KUCOT 
OyHakO B HeKOTOPbIX ON 
Tax (Hampumep, omit Ne 
Vs6nrr. m10TH. BO- Ta6m. 1) uHcO aTOMOB B 


Ta6Onuya 3 


[22] im A 
e Pere neincaa (a 4h) tee yopoya, NpHHHMaBWUAX y4 
EI. Bemecrso | yon konmi [BB]. (lor gac- CTME B BOOPOHOM “OOM 
3 Beul.:D3P0,4:D,0 AAA 06- vain C4UHTAaH. NIpeBbiLuaeT YHCJIO aTOM 
ov Me@Ha ms 
z peex H BOOpOMa, CBASAHHBIX C Yh 
JlepoylaMu, COCeHHMH C Kaji 
1 | 1-Metuaunk- GOHHeEBbIM UeHTpoM. 9) 
JIOreKCa- 
Hom-t . .| 1:4,3:0 | 18360;  10440| 56,7 + A@HHbIe NOATBEpAaloT Hall 
DiMTO aKetes: Sate te 20 17480 15520} 88,8  Mpeqmomomenue (*) 0 cm0cor 
3 | 1-MernanuK- jaye, rape AS HOCTH YrJI€BOJOPORHbIX HK 
ylorekcen-1 ulead 5 ; H BOIODOIHM 
4*|To xe 4:4,55:0 | 45540] 1 4240] 27,3 OB KapOOHHA Kk BOOpONHG 


Il 36570 neperpyiNNHpoBke, COrIp 

bien aa ie BOwKaroulelca — MepeMeldl) 
* V3 onbita 4 pbiqenenbl Ba BellecTBa: |—T. KH. HMeM KapOOHHeBOrO LWeHTT 
101 2103". n2 1, 4488, di 0,8153, mpenxcTraBiawmee BrOIb NO Lenn yrslep OAnet 


co6ol cmMecb MeTHmuHKOreKceHoB; I] —vT. kun. 1483— gTOMOB. 

150°/20 mm, a 41,4955, di 0,9526, npexcTaBnatoulee TaKHM o6pasom, H33 

coOol JHMep MeTHJMHKIOreKceHOB. yeHwe peaKkItHH nop 
Horo OOMeHa I|’-MeTHJIUMKI 


rekcusikapOuHoa-1 c docopHo KUCMOTOH NOKasaJo, YTO OOpasyroululica Mf 
B3aHMOJeHCTBHH 9THX BeILeCTB yrJIEBOROPOAHbIM HOH KapOOHHA CNOCObeH BCT 
aTb B peakWHio BOAOpOAHOrO OOMeHa c D3PO,, mpHyem oepuHbI He ee 
TIpOMexKYTOYHDIMH TNpOAyKTaMH paccMaTpHBaeMOH peaklHH. 


VMuctuTyT SeMeHTOOpraHWuecKHx coequHeHHli Tlocrynumo 
Axkaylemun HaykK CCCP 3 III 1956 


LMTHPOBAHHAA JIMTEPATYPA 


1M. S. Newman, R. A. Craig, A. B. Garret, J. Am. Chem. Soc a# 
869 (1949) 7B. ® Jlappyuun, Hsp. AH CCCP, cep. ous., 17, 723 (195 
3 J. H. Kypcaunos, B. H. Cetxuna, JAH, 94, 69 (1954); B. H. Cerxunt 
E; B. Burkospa, JIAH, 92, 341 (1953); J. ~-H. Kypcanos, B. Hi ‘Gerkamel 
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XHMH ff 


E. C, WENEJIEBA nu 1. WH. CAHHH 


CHHTE3 HW CBOHCTBA HEKOTOPbIX IPUPOB 
XJIOPAJIKHJIPOCHHHOBbIX HW XJIOPAJIKHJIQMUTHO®OCHHHOBBIX. 
KUCJIOT 


(IIpedcmasnzeno akademuxom A. B. Tonuuesoim 7 III 1956) 


Hekotopple opranwyeckue CoeHHeHNA xXsopa (XJIOpHCTBIe aKMIbI, SCpHpbE 
WOpCcTeapHHOBOH KHCJOTHI HM Ap.) u ocopa (TpHarKHpocduthl u cociparsr) 
BJIAIOTCH AKTHBHbIMH JOOABKAaMH K CMa3OUHBIM MaCJIaM, 3Ha4YHTeIbHO ysly4- 
[ajOulMMH HX CMasOyHbIe cBOlicTBa. IIpH TpeHHH B yCOBHAX BbICOKUX Harpy30K 
aKHe (OOaABKH MOHHKAIOT KOMPPHUHEHT TpeHHA WH, YMCHbIUAIOT H3HOC TpyUlAxcaA 
eTaJIMYeCcKHX MoBepxHoctel. IlopuquMomy, IpH TpeHHH B MeCTaX KOHTaKTa 
eTaJIM4eCKUX MOBepXHOCTeH pasBHBaIOTCA OTHOCHTEJIbHO BbICOKHE TeMMep aTYpPbI 
pesyibTaTe uero xop- HM docsopopranHyeckue COeAHHEHHA pasmaraliorca U 
OpasylOTCA COOTBETCTBYIOWMHE XJIOPHAbI HIM (PocPpuALI MeTAaIJIOB, CNOCObcTByI0- 
(He IOJIMPOBaHHIO MeTaJJIMYeECKOH MOBEPpXHOCTH H COXpaHeHHIO MaCJIAHHMCTOW 
meuKku (', *). . 

IIpeqcTaBasOCb MHTepeCHbIM HCCIeqOBaTb B KayecTBe JOOaBOK paccma- 
DHBaeMOro) §THIa  (ocopopranHuyeckHe COeHHEHHA, cCOsepmKamMe xXwJOp. 
STOW UWeusbIO HAaMH ObIIM MOUyYeHbI HW HCIbITaHbI HEKOTOPHIe lpescTaBuTe- 
H SPHpOB XWOpaKHIpOCpHHOBLIX HM XMOpaKUIUTHOPOCPHHOBHIX KACOT 
M. TaOs. 1). jo ee 

Qbuppr xXwopMetus- u b-xTOpsTHMPOcpHHOBbIX KUCIOT NOMyUaNNCb B3aH- 
OeliCTBHEM JUXJOPaHTHAPHAOB KHCJOT HW COOTBeTCTBYIOWHX cmupToB (**)*. 

Opuphl xsmopMetus- Hu B-XOPSTHAAHTHOPOCPHHOBHIX KHCJOT MOYVaIUCb 
aMH B3aHMOJ[eHCTBHEM JMXJOpaHrHApHAOB KHCJIOT HW MepKalTHAOB HaTpHA 
0 peakIHH: 


CIRPOCI, + 2R’SNa > CIRPO (SR’)2 + 2NaCl. 


Bce nomyueHHpie acpupbl — OecuBeTHbIe AHAKOCTH, XOPOMO pacTBOPpHMbIe 
OpraHH4eCKHUX PaCTBOPHTeIAX H He pacTBOPHMBIe B BOJe; UPN AOOaBnennu 
MaCJiaM OHH 3HAUHTeJIbHO MOBBILIAaIOT HX CMa30UHbIe CBOUCTBA, B OCOOeHHOCTH 
DOTHBOH3HOCHBIe CBOHCTBA. 

B ra61. 1 npuBeyeHbI pe3sybTATHI MCIbITAHMA ONbITHOFO OOpasiia MaCJa BbICO- 
oii cTeMeHH OUNCTKH (BA3KOCTH 20,8 ccT npH 50°), cosepxamlero CHHTe3HpOBaH- 
@ BelleCTBa B KOHUeHTpanuu 6 MMos. Ha 100 r mMacua (1,3—1,8%). Hcnprra- 
AA TIPOUSBOAMIMCh Ha YeTbIPeXWMapHKOBON MalliMHe TpeHud **. / 

V3 npuseyeHubix pesybTaTOB cyleqyeT, YTO B YCJOBHAX HCIbITaHUA Ha 
aUIMHe TPCHHA HeKOTOpBIe Suppl XWOpMerupocpuHOBLIX KHCNOT B 1*/,— 
pa3a yBeIMuMBaloT KpuTuyecKkylo Harpy3ky Px, BbIJepKUBaeCMy!O MaCJIOM, 
3 CYINECTBEHHOTO yBeIMYeHHA H3HOCa. O(pupbl 8-xopaTHspoc(pH HOB Olt 
ACJIOTbI ABJIAIOTCA MeHee AKTHBHbIMH jOOaBKaMH, XOTA H B He3HAYHTeJIb- 
oii cTeMeHH, YeEM S*PUpbI XOpMeTHIpPocpUuHOBOli KUCMOTHI. CureyeT OTMETHTH, 


i €—10 
* © mouyyeHHH LuxiOpaHruypuza XJIOpMeTHIPOCpHHOBOM KHCOTHT cM. TAaKIKe ( Ne 
** Ucnpiranua Obi BbinomHeHpt B. B. Kaetimenosbim. 
9* 500 


Ta6unttia 4 


Dhupbt xTopakuApocpHHoBbIX WH XMOpaNKHALATHOPOCHPHHOBHIX KHCJIOT 


Pes ybTaTbl HCHbITaHHH * 


usHoc mpu Py, B MM (a) 


T. Kull. B °C 
HW JlaBseHHe 
B MM PT. CT. 


Bpixoy, 
B % 


@opMysa BellfecTBa 


| pa3HOcTb ~ 


Makc. 


~OoOANr-OON 
NH NENT OD OD OD LD 


1) ee ee ec lter Jit ee iy 


(pep. 
(12—113/2 
129—130/2 
122123/8 
153—154/3 
157—158/2 
133—134/3 
139—140/2 
168—170,2 


CICH,PO(OCH.CH = CHp)s 


CICH,PO(SC,H,)» 
C1CH,CH,PO(OC;H,,-i)2 


C1ICH3CH;PO(OCqH,)s 
C1CH2CH;PO(SC4H,)2 


C1CH,PO(OCsH,-i)2 
CER, POWOCA,). . .. 
C1CH,PO(OC;H;,-i)s 
C1CH2PO(SC;H;,-i)2 


KontleHtTpauua BeulectBa B Macuie 6 mMow Ha 100 r macuia. 


** AtomHad pedbpakuuA Aa cepbl npHHata paBHon 9,00. 


* P, macia = 68 Kr, u3Hoc 0,47 MM. 


YTO IIPHCyTCTBHe Cepbl B COeMH! 
HHUAX pacCMaTpHBaeMOro = THI 
(aupbl XOpasKUAAATHOOCHpAH 
BbIX KHCJIOT) IIpakTHYeCKH | 
OKa3bIBaeT BIHAHHA Ha 
akTHBHOcTb. MoxHo mnosarar 
C€OBaTeIbHO, YTO MpOTHBOH 
HOCHbI€ CBOHCTBAa H3YYeHHOrO Pp: 
Ja cOeMHEHHH OOYCJOBJIMBAIOT’ 
IIpHcyTCTBHeM B 3ac:upax Npex) 
BCcero XJIOP aI KH JIGpOCCpH HOBC 
rpyllbl, cosepxKauleH AaTOMbI (po 
(popa MW xsopa. 
ITlomyuenune OyTuaAt 

BOro 939Mupa XMOPM 
THARUTHOMOCHUHOBO 
KucaoTtH ClCHsPO(SC,Be@ 
B tpexropstyio KouOy, cHaOx«Kel 
HY!0 MelaJIKOH, OOpaTHbIM XOut 
J\MJIbHHKOM HM TepMOMeTPOM, Obli 
3arpyKeHo 2,3 r TOHKOH3MEJIbYEl 
HOrO MeTaJuIM¥eCKOrO HaTpuA 
50—70cm? cyxoro aupa 4H, B Hi 
yale Ip OXaxKeHHH, H3 Kalle 
HOH BOPpOHKH TlocTeneHHO JOOal 
seHo 9r(0,1 Mons) OyTHsIMep kal 
TaHa. PeakuuaA 3aKaHY¥HBaJac 
Kora TpopearupoBasl BeCb Ha’ 
pul. K nomyyeHHomy MepkKallTHy 
MOCTeNe€HHO TIpH OXJaxKJeHHH J 
0° yo6apmen pactBop 8,5 r (0,é 
MOJIA) AHXNOpaHruApHya XJOpMe 
THIPOCPHHOBOH KUCJIOTHI B CYXO 
adupe. PeakiwOHHan CMeCb 3aTe 
BbIJepxKUBaach 4 Yaca TIpH KON 
HaTHOH Temmepatype, mocie vel 
COJe€pXKHMOe KOVJIObI ObIIO BbIJAT 
B J[@JIMTeIbHYIO BOPOHKy C Kt 
6O/IbINMM KOJIMYCCTBOM BOJbI (¢ 
JibOM). DpupHbIt pacTBop 6b 
OTJeIeH H IpHcoeqHHeH K TOC 
AYIOUWWMM BbITAKKAM V3 BOAHOT 
pactsopa. [locme BbicymiMBar 
opHpHOrO pacTBopa, OTTOHKH II 
pa HW AByXkKpaTKOH dpakWHOuUp: 
BaHHOH MeperoHKH OcTaTKa Obl 
noyyueHo 9,0 r (66,0% oT Teop 
THYeCKOrO BbIXOJa) OYTHJIOBO! 
aipupa XJIOPMeTHI-UTHOOcpUuH 
Bow KMcIOTH. T. Kun. 153—15 
(3mm); dy 1,1411;n9 1,530 
MR, Haliqeno 74,38, BErancsel 
74,21. 

Hattneno %: #8 P 11,53; 41, € 

S 23,86; 23,93; Cl 12,82; 48) 


CyHe»OPS2Cl. Brruncneno %: P 11,: 
S 23,60; Cl 412,94 


AHaJOrHuHbIM NyTeM NoyYanNch M Apyrve spupbl xXTOpanKuAUTHOpoc- 


{HOBbIX KHCJIOT. 
oy 


Uuctrutyt nedpru Tlocrymuuo 
AxkayemuH HayK CCCP 6 III 1956 
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schem., 31, Ne 10,976 (1953). 489P. C. Crofts, GM. Kosolapoff, J. Am. Chem. 
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Jokaagp A’kagemun nayx CCCP 
1956. Tom 109, Ne 3 


PHSHYECKAA XHMHA 
P. 3. AJIMMOB 


Ob OJHOH YCTOHYHBOH ®OPME CBOBOJHON MOBEPXHOCTH 
TOHKOLO CJIOA HAPPEBAEMOHM KVM KOCTH 


(IT pedcmasaeno akademukom A. H. DPpymkutom 23 IIT 1956) 


TOHKHe CJIOH HKUAKOCTH CO3aBaIUCcbh Ha HapyXHOM MOBepXHOCTH ropusOH- 
aJIbHO paCMONOXeHHOrO IWHHHApa MyTeM MOMeIeHHA ero B MOTOK Mebuali- 
MUX KaleeK, CBOOORHO Maaromux MO) AeHCTBHEM CHJIbI TsH2KECTH C ONpeyeseH- 
(oH BbICOTHI. IloroK KaneweK, cpeHHii .HaMeTP KOTOPBIX H3MeHAVJICA B Ipese- 
fax 50—150 p, nowyuaica pacibieHveM KHAKOCTH opcyHKamu. Uccneqyemoli 
KHKOCTbIO CJIYKUMIA JeCTHIIHpOBaHHaa Boa. LunHHAp u3roToBsscA U3 
WOpasieBoro IIpyTKa, HapyXXHaH MOBepXHOCTb NOMMpoOBalacb. BuytTpy wH- 
(MHpa yCTaHaBJHBaJICA SJIEKTPHYeCKHH HarpeBaTeb. 

B 3aBHCHMOCTH OT HaMeTpa UHHH Apa H pacxOa KHAKOCTH Yepe3 eAHHUILY 
[MOMAaH MOMepeyHoro ceYeHHA MOTOKA Ha MOBEPXHOCTH WHIHHApa OOpasoBbl- 
aJIHCb IVICEHKH pa3JIH4HOH TOMMHHbI. B HauiMxX ONbITaxX Cc WHIHHApPOM, WHa- 
[eTpOM 22 MM, IpH M3MeHeHHH pacxofa 2»*XHAKOCTH OT 12 yo 1200 Kr/M?-4ac 
; YCJIOBHAX KOMHATHOH TemMlepaTypbl H Ip 
TCYTCTBHH 3aMeTHOrTO~ HCMapeHHA  pacuerT- 
[ad TOJMMHA IVJIeHKH H3MeHANacb OT 20 JO 
OO ». YcnoBHa MHTaHHA MOBepXHOCTH WH- 
(MHJpa %KHAKOCTbIO HM YCJIOBHA CTeKAHHA KH- 
OCTH C NOBeEpXHOCTH, HMCBLUHe MeCTO B OMIbITAaX, 
(OSBOJIAJIM MOMYIaTb MOUTH Ha BCeH MOBepXHO- 
TH UHJIMHIpa MwIeHKH IpHMepHO OMHAKOBOL 
ONMHHbI (cM. puc. 1). CKopocTH .cTekaHHsa 
KMJ[KOCTH TO eHCTBHeM CHJIbI TAXXCCTH ObIIH 
@CbMa He3HaUHTeJIbHBIMH. 

HwxkHaAaA TbHIIOBAaA YaCTb UWHIMHpa HWHO- 
Ja B e€CTECTBCHHBIX YCJIOBHAX CMAa4YHBalacb 
enomHocTb1w. B Takux cJIydaiX MIpHMeHAJIOCb 
CKYCCTBEHHOe CMA4HBaHHe, 3aKJIOUaBIUeeCA B 
OM, UTO MOBEPXHOCTb WHJIHHApa B CbIPOM CO- 
TOAHHH 3a4nMalach MeIKOH HawkAauHol Oy- 
‘aro, mocse ,Yero O6eCHeYHBaOCb MOMHOe 
MauMBaHHe BCeH MOBepXHOCTH B TeyeHHe MpoO- Puc. 1. VUsamMenexue TosmHubl 
OJDKUTeJIbHOTO BPeMeHH. M€HKH 10 OKPyXHOCTH WHIHHApa 
, YCTaHOBKa, HapsAy C HCCIeEOBAHHEM HEKOTO- 
bIX JIPYrHX BOMPOCOB, MO3BOMa YCTAHOBUTb CJleyIOU\Mi MHTepecHbii (axr. 

[Ip mopbpuueHuH TeMMepaTypbl MOBepXHOCTH UWMIMHpa, CCTeCTBeHHO, NO- 
pI aaCb ~TakeKe TeMMepaTypa MWICHKH, YBeJIMYMBalacb MHTeCHCHBHOCTb HC- 
apeHua xuyKOcTH. Iloka cpeqHaH TeMMepaTypa NOBepXHOCTH IWMIMHApa He 
peppiiama 80°, cBo6oqHad MOBepXHOCTb IJI€HKM OCTaBasacb ruaqKou. IIpu 
Muepatype chine 89° Ha MOBepXHOCTH XUAKOCTH HadIOMaOCb OOpasoBaHnne 
<MaJOK: KOJIbIeBbIX BbICTYHOB H COOTBETCTBEHHO KOJIbI[eBbIX BUaHH, PaBHO- 
epHO paclOMOKeHHBIX 0 JME WHAM Apa (cM. puc. 2). C u3MeHeHHeM pacxoOja 
MH TEMUEPATYPLI X%UAKOCTH SaMeTHOe U3MeHEHHe PaccCTOAHMA MexAKTY Oyrop- 
AMM WIM BUayMHaMu He HaGsoqanocb. Ha KaxOM CaHTHMeTpe NO JWIMHe UH- 
{HjIpa pacnomarasocb upuMepHo m0 1,/—2,0 Bpicryna H BUaAMHEI. Takoe co- 
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CTOAHHe TIpH WOcTaTOUHOM pacxOfe %KHAKOCTH COXpaHAOCh NO TEMIMepary 
BeCbMa OJIH3KHX kK TemmepaType kHNeHHA. BemeycTBHe MCHapeHuA 2KHAKOCT 
pu Temnepatypax, Q1M3KHX K TeMMepaType KHMeHHA, y BUawHH HayHHanoe 


BbICbIXaHHe Ne€HKH. Ha6sloqaucb Pe2KHMBI, Kora MOcJIe BbICbIXaHHA MWJICHK 
Ha BMayMHaxX MKHAKOCTb CTeKaJia BH 


TOMbKO 10 HOBEpXHOCTHM BbICTYNOB. T 
yacTb KHAKOCTH, KOTOPaA MONaada 
Bue Kamesek Ha CyXHe NOOCHI, pach 
JIOXKCHHbIC M@XKY ChIPbIMH BbICTYMaM 
yclleBala HCMapATbCA MOHOCTbIO, Het 
Puc. 2. BonHoo6pa3Haa dopmMa cBoOo,HoH O6pa3yxH MNVIeHKH, BBHYy OOJIbIIEH TEM 
MOBePXHOCTH XKHAKOCTH, TOHKHM CJ10eM CTe- nepaTypbl MOBepXHOCTH 3TUX yudacTKOB 
we aaas cay 50S IIpu janbHelmeM MOBbILICHHH TeM 
nepaTypbl MOBepXHOCTH WHJIMHApa MOMKHO OblIO HaOWIOfaTb NOWHOe MCMapeHH 
BceH monajarwujeH Ha Hee >KHJ[KOCTH. 
OnucaHHble (akTbl CBHJeTebCTBYIOT O TOM, YTO B YCJIOBHAX, Ono 
K TeMlepaType KHMe€HHA, H, NOBHJHMOMY, IPH 3Ha4HTeJIbHbIX TpaHeHTa 
TemMlepaTypbl MolepekK TOHKOrO COM ycTOHUHBOL (OpMOli CBOOOAHOU MOBEpX? 
HOCTH MOcCJIeq{HerO SABJIAeCTCA BOMHOOOpasHad PopMa. 
@usuyecKH ONHCaHHOe ABJIGHHE MOXKET ObITb MpeAcTaBJeHO CJIeAYIOWHM 
o0pasom. 
| 


ei 


/ go" 3 4 


Puc. 3. Pa3pe3 nieHKH BaOtb OOpa3ylouleH UHIHHApa. 1 — 

WHIHHEp; 2—npociokka U3 cmO{bI; 3 — seKTPpOHarpe- 

BaTeJIb (HAXPOMOBad MpoBooKa, rycTO HaMOTaHHad Ha dap- 
cpoposyto TpyOxy); 4 — dapopoBaa tTpy6xa 


IIpu BomHOBOH POpMe MEX y OTACbHIMH TOUKAMH MOBePXHOCTH CcO3aeTCA 
pa3HOCTb TemMepaTyp, YTO B pesyJIbTaTe H3MCHEHHA NOBEPXHOCTHOTO HaTAKe- 
HHA NpHBOAHT K BOSHAKHOBCHHIO ABH2XKCHHA KUAKOCTH y MOBEPHOCTHBIX CJIOCE 
B HallpaBJIeEHHH OT TOUeK C MEHbIUHM 3HaYeHHeM KOSpPPHUHeEHTa TOBep XHOCTHOr¢ 
HaTAXKCHHA K TOUKAM C OOJIbUIHM 3Ha4eHHeM MOcue {Hero B paCCMaTpHBaeMOM HaMi 
culygae B HallpaBJIeHHH OT TOYeK, pacMOOMKeHHbIX BO BMaWHaxX, K TOUKaM 
paciOJIOX%KeHHbIM Ha BepwIHHaXx BOuIH (cM. puc. 3). [lonyuaroulasca pv 3TOM pas 
JIM4HadA CTeMe€Hb HCKPHBJICHHA NOBepXHOCTH OGYCJIOBJHBaeT B CBOHO OUeped! 
NOABJIGHHE TpaWeHTa aBJIeEHHA BAOIb COA XHAKOCTH,» KOTOPbIH BbISbIBAeT 
NOBHAMMOMY, y NOBeEpXHOCTH WHJIHHApa JBHxKeHHeE KUAKOCTH B NPOTHBOMOIOK 
HOM HallpaBJIeHHH. 

Pomb CHJIbI TAXKCCTH B PaCCMaTPHBACMOM ABJCHHH, 10 Bcel BepOATHOCTH 
BeCbMa H€3HaYHTEIbHa, O YEM CBHJETEIbCTBYCT OOPa30BaHHe MOMEPeYHbIX BOM! 
(cKaOK) Kak Ha BepXuHeli, Tak H Ha HWKHEH YaCTAX POPH3OHTAMbHO pacnono 
XKeHHOrO WMH Apa. 

Ilepexoq MpH H3BeCTHEIX yCJIOBHAX MOBePXHOCTH TOHKOFO COA XKUAKOCT! 
OT rlaqkOH K BOMHOOOpasHO (pope, ABJIAIOWelicA IPH STHX yCNOBUAX Soe 
YCTOHYMBOH, OMKEH, OYeBHAHO, CONPOBOXAaTbCA MOBBILIeCHHeEM SHTPONEl 
CHCTEMBI. 

Onvcanhoe ABsIeHHe NpeAcTaBsAoulee ONpeAeNeHHbIi TeopeTuyecKHli H Mpak 
THYCCKHH HHTePeC, KeMaTeIbHO Obl B MaJIbHeHUIEM, HCNOMbSYA UBBeCTHHIE 32 
KOHbI MOBe€pXHOCTHBIX ABJeHHH (1,7), uccmeqOBaTb Gosree TOApOouo. 

Tocrynuno 
23 I 1956 
IMMTHPOBAHHAS JIATEPATYPA 


1Jl. 7. Jlangaay, E. M. Jlug@umuu, Mexanuxa cnaomupix cpen,  195¢ 
* B. YT. Jlesuu, Ou3nKo-xumayeckad ruzpoqnnamuka, H3y. AH CCCP R952: 
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ornage Akagemun nayr CCCP 
’ 1956. Tom 109, Ni 3 


PH3HTECKAH XHMHA 


Jium. BJIAJLOB 


TEPOrEHHO-rFOMOrEHHbIM MEXAHH3M MPH KATAJIMTHUECKOM 
OKHCJIEHHH AMMHAKA 


(IIpedcmasaexo axademuxom A. H. PpymKurom 25 V_ 1956) 


Bonpoc 0 Tom, mporeKaeT JIM peaKUMA OKHCICHUA AaMMHaKAa TMOHOCTbIO Ha 
3€PXHOCTH KaTaJIH3aTOpa HIM Ke Ha KaTasH3aTOpe OOpa3syioTCHA AaKTHBHBIe 
ITpbl, pearupyrouHe 3aTeM B OOBeEMEe PpeaKIHOHHOrO MpocTpaHctTsBa, Bce elle 
KHO CUHTATb CIOpHbIM. Pay aBTopos (+) IpAMO yKa3biBaeT, a H3 paOoT MHOrHX 
yrux (*) clleqyer, UTO peaKIHA OKHCICHHA AMMHaKa HayHHaeTCA Ha MOBepX- 
cTH Pt - Rh- nau Pt-KaTanusatopa u Npoqom«KaeTca B OOBEME HIM Ha CTeHKAaX 
AKIMMOHHOrO mpoctpauctBa. I. JI. Anenb6aym un M. VW. Temxkuu (°), ofHako, 
OCHOBaHHH CBOHX ONbITOB IPHXOJAT K 3aKJOUCHHIO, YTO peaKIHA MpoTeKaeT 
IbKO Ha MOBepxXHOcTH KaTamH3aTopa. JI. A. Onuitetin (4) TakxKe NpHHAMAeT, 
) peaKUHA MpoTekaeT MOMHOCTbIO Ha MOBepXHOCTH KaTaH3aTopa. 


—— ee 4 


keane tae 


Pt-Rh 
Cu 
a 6 


Puce. 1 


B nactoamel padote NyTeM COnocTaBJIeHHA TEMMepaTyp 3a KaTaJIH3aTOPpOM BO 
€MA OKHCJIGHHA AMMHaKa B CTpye Cc TeMIIepaTypaMH TOJIbKO B KHCMOpOAHOH 
i B AMMHMaUHOM CTpye yCTaHaBJIMBaeTCA reTepOreHHO-rOMOreHHbIM MeXaHH3M 
MW OKHCJICHHH aMMHakKa B UpHcytcTBHH Pt-Rh-npoBomouKu B KauyecTBe Ka- 
JIHM3aTopa. 

Ha puc. | npupeqena cxema OnbITHOM anmapaTypbl. PeakywouHaa TpyOKa 
3HYTPeHHUM JMaMeTpoM 6 MM Hi AvMHOH 35 cM ObIa CeaHa M3 CTeKa cympe- 
Kc. B KayecTBe KaTaH3aTOpa CYKUAa B3ATAA H3 CeTKH JIA TPOMbILLJIeH- 
rO OKMCIeHHA aMMHaka Pt- Rh-npoposoyuKka AuamMetTpoM 0,06 MMH AvIHHOW UpH 
3IMUHbIX OMbITax OT 10 Wo 14 MM, K KOTOPOH Cc ABYX KOHIOB Oblia IpHnavHa 
Had IpOBomoKa AuameTpoM 0,8 mm. Pt- Rh-npoposouka, H30rHyTaa B Buse 
| OKPy2KHOCTH, BBOJMacb B peaKIWMOHHOE MpOCTpaHCTBO Yepes OTBEpCTHe Tlep- 
HIMKYJISpHO HallpaBJIeHHIo CTpyH HM HarpeBalaCb MOCTOAHHBIM TOKOM H3 ak- 
yMyJATOpOB. Temlepatypa MpOBOJIOUKN H3MepsAMaCb ONTHYCCKHM IIHPOMeTpOM 
HCUezaIOllleli HHTbIO C TOUHOCTbIO + 10°. TemnepaTypbl Ha pa3JIM4HbIX paccTos- 
iAX 3a KATAIH3ATOPOM H3MepAJIHCb 10 KOMMeHCalHOHHOMy MeTOJy TepMO- 
leMeHTaMH, YCTaHOBJICHHBIMH B TpeOXpaHHTebHy!o TpyOKy, TakxKe U3 
eka cylipemakc. K KoHcTaHTaHOBOli MpOBomOUKe AMameTpM 0,2 MM Obl TIpu- 
—{AHbI Ha Pa3JIMUHbIX PaCCTOAHHAX OHA OT Apyroi 5 MeWHbIX NpPOBOMOUeK AHa- 
sTpom Takxe 0,2 mM. Kaxkjaa Napa 3THX MpOBOMOYeK COEAMHAMACh MOCTEAO- 
ITeJIbHO C KOMI@HCAUMOHHOH yCTaHOBKOH HW H3Mepsyacb TeMMepaTypa Kax- 

564 


oro cas, a Ald KOHTpoma — H pasHOCTH TemmepaTyp Mealy KaxKAbIMH ABY! 
cnaAaMu i 

OnbITb! MpOuSBOMMINCh ceLyIOUMM OOpasoM. UYepes peakWHOHHYy!0 Tpy6! 
TIpomycKaslacb CM€Cb aMMMaka HM KHCMOPOMa B pas JMYHbIX COOTHOIMeEHHAX: | 
20 o6pemu. % u 80—99 o6bemH. % AMMHaKa H COOTBETCTBYIONCe KOMMYECT 
KHcOposa. CKOpOCTb CTpyH H3MeHAMACb OT 950 10 2000 cm?/MuH. CKOpOcTb a 
MUauHOli HU KACJOPOAHOK CTpyH U3MepsAaCh PCOMeTPaMH. Tlocae peOMeTpOB Ol 
ra3a CMeIIMBaIHCb B TpyOKe CO CTeKIAHHbIMM IapHKaMu. 

TIpu nocrosmHoit remnepatype Pt-Rh-mpoBonouku OT 700 go 1100° usmep 
JIUCb TEMHepatypbl Ha pasIHYHbIX paCCTOAHUAX 3a KaTaJIM3aTOP OM. [locae 9To 


CTpyaA aMMuaka, KOra KOJMYeCTBO TOCMeAHerO 6pi0 1—20%, HH KUCHOpOT 
Kora ero KoMYeCTBO 60 1—20! 


mpepbipanacb. Temnepatypa Pt-R 
IIPOBOMOUKH, KOTOpad pH MWpeKp 
W@HHH peaKUMH NOHMKAaeTCA, IOBI 
laslacb JO TeMIlepaTypbl OMbITa, 
CHOBa H3MepAJIMCb TeMMepaTypbl 
Tex Ke MeCTaX 3a KaTaJIH3aTOPOM. 

Ha pue. 2 A mpuBeyeHbl (aut 
ONbITa IIpH TeMMepaType KaTasH3at 
pa 930° H ykKa3aHHbIX B MOAMHCH CK 


Puc. 2. A — remnepatypa KaTasH3atopa 930°: pocrax crpyi. Ecam MpHHATb 4 
a — 600 cm?/muu Kucopogza; 6 — 600 cm?/muan BHMMaHHe, 4YTO TeMII€paTypbI 3a kh 
Kucopoza Hu 62 cm?/MuH aMMvaka. Bb —tTemme- TaIH3aTOPOM B KHCJIOpOAHOU cTp} 
patypa Katasusatopa 950°: ¢ — 1130 cm*/mup oHMxKaIOTCA IPH YBeIHUCHHH CK 
aMMHaka; 2 — 1330 cm?/mMHH amMMmuaka, 0 — 
1130 cm?/mun ammMnaxa u 82 cm?/muu KHCIOpona POCTH CE Tp yu nore ae 
yYTO G6oMee BbICOKHe TeMIepaTyPbhI § 
; KaTaJIH3aTOpOM B CTpye, COCTOSIIE 
W3 P€aKIMOHHOM CMECH, YKa3bIBalOT Ha HaJIMUMe 9K3OTEPMUYECKOM COCTABJIAK 
meH peakUHH B OOLeME 3a KaTaIH3aTOPOM. OTH pe3YJIbTAaTbI OTHIOb HE ABI 
}OTCA HEOMKUJAHHbIMH, CCIM IPHHATb BO BHHMAHHe, YTO, COrmacHO paspaoorTal 
HOMY aBTOPOM MeTOJY pa3febHOrO KalOpHMeTpupoBaHua (°), y2Ke ObIO MOK 
3aHO, UTO IpHMepHoO 60% TeMJOTLI peak BbIJemHeTCA B OObeMe. Kpome Tor 
TIpW MOAOOHHIX onbiITax ((°), crp. 61) c Pt-mpoBonouKoH AHamMeTpoM B 0,5 MM 
KadeCTBe KaTaH3aTOpa Obl MOJYYeHbI CXOMHbIC pe3YbTATHI. 

Oco6enHo HHT€peCHbl OMbITb, IpH KOTOpbIX TeMMepaTypbl B CMeCH 
1—20% kucnoposa comocTaBiaoTcs c TemmepaTypaMu B aMMMayHOH cTpy 
Ha puc. 2 B npupeyenbl WaHHbIe ONbITa Mmpu TemnepaType KaTamusaTopa QAI 
HM yKa3aHHbIX B MOMMHCH CKOpOcTAX cTpyl. 

Pasamanpie TeMHlepaTypbl 3a KaTaIH3aTOPOM B peaKIMOHHOM CMeCH H B al 
MHadHOW CTpye He MOryT ONpeAeNATLCA pasIHYHOH TeMMONpOBOAHOCThIO BT 
30BbIX Crpyax. [pw ucnob30Bannn cbopMyabi Kuura (°) MooxkHO TIpHOMSHTeNBI 
BBIVHCIMTb, YTO TeEMNepaTypbl CTpyli AMMMaKa HW AMMHaKa HW KHCMOPONa MpH yes 
BHAX OMbITOB 3a KaTaIH3aTOPOM B OTCYTCTBHE OOBCMHOH peak fOJDKH 
ObITS NOVTH OJMHAKOBbIMH, Nopsqka 75—76°, mpuuem TemMepatypa B aMMua 
HOW CTpye ToMbKO Ha 1° BEIMe TeMNepaTypbl B AMMMaUHO-KUCOpOAHON cTpye 


0 2 4 nn 


* 
¥ To aay ia Kuura MO2KHO BBIUHCJIMTb KOJIHUCCTBO TENMJIOTbI, YHOCHMOe TasoBt 
cTpyeuv, oOTeKatlollen WHJIKHAp, yCTaHOBJICHHbIH Ne€pueHAHKYIAPHO HalipaBJICHH!O CTPY! 
Va 2rec ,wd 
Q=dAll 1+// mba ae a) 


rye ose SORE yHocuMol Temsotbt (B Ka/ceK); A—kKosppuuUenT TensoMmpoBosHoct 
22% — pasHocTb MerK AY TeMlepaTypoH UHJHHApa HW Temilepatypoh rasa (B °C 
— J\WIHHa WHJIMHApa (B cM); d— AHamMeTp WHsMHApa (B cM); Cy CPeaHan TeNMOCMKOC’ 


ra3a, p — IJIOTHOCTh rasa; W — NMHeMHaA CKOPOCTb CTpyH (B cM). 
Temnepatypa Pt-Rh-npoposouKn 950°. IpH BbuncneHHH 3a ompeyensionlyio MpHHl 
MaeTca Temnepatypa 100° u 3a onpeyenmoulee QaBenne 715 mm prt. cT.; w BEuHcser 
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Ec. 1pHHATb BO BHUMAHHe, YTO NIpH STHX pacueTax He YUMTHIBAIOTCA BJIMAHHE 

IOUS y4eHUA H TEMIOOTAAVa YEPe3 MeHYIO MPOBOMOKY, MO2XKHO ObIIO Obl OXKH- 
fb, UTO TEMMepaTypbI 3a KaTasH3aTOpOM OyAyT Gomee BEIcoKHMU. V1 jelicrBu- 
IbHO, H3MepeHHbIe OMIbITHBIE TeMMepaTypbl OKasaJIHCb Oomee BbICOKHMN. 
Hako TeMMepaTypa aMMHayHOl cTpyH paBua 154°, a amMuayHoO-KucMOpogHoli 
3°. PasHocTb MKY ABYMA Temnepatypamu (31°) 3HaqHTembHO OoubIUe, FEM 
KHO ObIVIO Obl OARKUAATb B pesyJbTaTe UpHGaBsenusa 6,7 % KHCJOpoOa pH yKa- 
HHOH Ha OCHOBaHHH (popMysbt Kuura 3aBucumccrn. 

He npuuata BO BHUMaHHe Hu Mepeyaya Tenia ragom cTeHKaM peaKIHOHHOH 
yObl. OHa HE MOET OpiITb4 OMpesenatomleli, Tak Kak lipeqoxpanurTesnbHan 
yOKa TepMO3IeMeHTa HaXOAUTCA Ha paccTosHuH 2 MM oT KaTasIH3aTopa. 
JOM TOFO Obl MpOBe ACH! OMNBITHI, MPH KOTOPHIX 3aOCTpeHHbIli KOHEL mpesoxpa- 
TebHOH TpyOKH TepMOssIeMeHTa Ob MOCTaBJIeH MO cepequHe Jyru, 06paso- 
HHO KaTaiusaTopom. IIpu sTom moo*KeHMH CHali TepMOSTIeMeHTa HaxoMsca 
AHOW WOCKOcTH ¢ tyro. B stom cmyuae TemnepaTypbl OblLaH HOKE, TaK Kak 
IMOSJIEMEHT CHJIBHO OXJaKMasicA HE MpomeueH MHMO KaTamusaTOpa cTpyeil, 
BCe Ke HaGOMaIMCb YKaSaHHble BbIILe TEMMepaTYpHbIe HSMCHCHHA B OGeHX 
DY AX. 

IIpu BEIunCIeHHH He IPHHATO BO BHAMAHHe H TO OOCTOATeEIbCTBO, ITO BO 
ema peakyun nomyyaetca NO, NOz u H20, nockouwpKy KomMyecTBO Hx MIpe- 
OpexKHMO Malo — OKOI0 1,5% Bceli ra30Boli cmecu (°,°). Kpome Toro, TObKO 
SHaYHTeIbHad YacTb NOMyueHHoro NO pearupyer Ao NOz Ha nyTH K TepMo- 
eMeHTY. 

ToT *akT, 4YTO peakUHA JeHCTBHTeEMbHO HMeeT H OOBEMHY!O YACTh KH, CuesO- 
TEJIbHO, OMMCaHHbIe ABJICHHA He OOYCOBMMBAIOTCA Pa3sIHUHOH TeNMONpOBOL- 
CTbIO Fa30B, Obll YCTAHOBJICH H B pe3yJIbTaTe H3y4eHHA TemMMepaTyp 3a KaTa- 
i3aTOPOM B 3aBHCHMOCTH OT (POpMbI IpoOBomoUKH. Tak HalpuMep, mpH dopme 
+Rh-npospojiouku, HamoMHHalomel He3aKOHYeHHY!O BocbMepky (puc. 1, 6), 
MaHHOM paccTOAHHH (OKO0 2 MM) MexKAY ABYMA BETBAMH MIPOBOMOUKH B cTpye 
500 cm?/MuH aMMHaka 4 20—30 cm?/MHH KHCIOpoya TeMMepatypa Ha paccTos- 


§@,KOMHaTHOM TeMnepatyppl. Ip 93THx aHHBIx mMomy4awrTcs cue Ly!ouLue 3Ha4eCHH A: 
p= 7,09-40°% Kan/em:cek; Ao, = 7,43-10-5 Kam/cmM+cek; °NH, = Ose hOms r/eM"; Po, = 
0,99-108 r/em; ¢ony, = 0,508 kaa/r. (ama TemnepaTypHoro uHTepBasa 0 — 200°); Co04 = 
0,221 xan/r (TakxKe JA TemmepatypHoro HHTepBasa 0 — 200°); w = 67 cm; d = 0,006 cm. 


ICTABIAA STH SHAYeHHA B PopMyJy, HaxoHM, 4YTO aMMHa4uHaA CTpyA yHocuT 0,377 Kas/cek. 
CpeqHAA MOJbHaA TeMOeCMKOCTh aMMHaKa JIA TeMMepaTypHoro HoTepBasa 0 — 200° 


,— 9,01 kan/r-mon. Cxopoctb amMuayHolt crpyu 1130 cm?/muH num 19 cm?/cex. Ecan 


MiepaTypa CTpyH olpeyzenaetca TOMbKO yHOcuMol c Pt-Rh-npoBosouku TensoTOH, TO 
MmepaTypa ee JouKHAa MoBbIcHTbcA Ha (22400-0,377)/(9,01-19) = 49°. 
Ilpu Bropom onbite K cTpye aMMHaka oOaBleHbI 82 cm?/MHH KuCOpoza. CKopocTb 
pyH 1212 cm?/mHH, a JHHeliHad ee CKOpocTh B peakIHOHHO Tpy6e 71 cm/cek. 
KoshuuvexT TenonpoBoXHocTH rasoBoH CMecH He OOJIaqaeT CBOHCTBOM a HTHBHOCTH 
BLIUHCIHTb CFO TOUHO Hesb3aA. Tak Kak cOjJjepxKaHHe KHCOpoqa Maio, C H3BeCTHbIM 
HOJIH2KCHHEM MOXKHO IPHHATb, UTO Ta3bl He CMelNaHbl, a NPOXOAAT MoceOBaTeJIbHO OHH 


ene pyroro. Torya KomMuecTBO yHOCHMO TemJIOTb! OyeT paBHO cymMe sugugtate & 
MJIOTI, YHOCHMBIX aMMHaUHolt H KHcMOpoAHOH crpyamu: Q = F577 Onn, + aTD Qo, = 


1130 82 
712 -0,388 ++ 71D -0,369 = 0,386 Kast/cex. 

MowbHad TelmoeMKocTb ra3o0BOli CMeCH ABAAeTCA ALAHTHBHBIM CBOHCTBOM. 3a TemIepa- 
PHEIM HHTepBaiom 0 — 200° MowIbHad TeMMOeMKOCTh peaKIMOHHOH cMecH josDKHAa ObITb 

1130 82 

,= [212 -9,01 + Dip -7,17 = 8,90 kan/r-Mou-rpaq. 

3a 1 ceK. uepe3 peakMoHHy!0 TpyOy mpoxogsr 20,2 cm? rasa. Torga Temnepatypa 
3a JlouWKHa ToBbIcHTEcA Ha 22400-0,386/8,9-20,2 = 48°. Temmepatypa pH mpopeyeHHu 
pITOB 25°. CweqoBaTebHO, TeMMepaTypbl 3a KaTaNH3aTOPOM JOKHbI ObITb MOpAAKa 
—76°, a H3MepeHHad pH onpiTe pasHocTb 31°. 5 

BpruncienHoe 10 dopmysie Kunra nopbluieqHe Temmepatyppt cTpyH “3 1130 cm°/mMuH 
MuaKa paBHo 46°, T. e. TeMMepaTypa ee OKA ObITb Ha 2° HWKe TeMIIepaTypbl Peak- 
oHHOli cmecu. OHaKo M3MepeHHaA MpH ombire Temmepatypa ua 14° Bolle TeMilepaTypbl 


AKILHOHHOH CMecH. 
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Huu 9 MM 3a KaTanu3aTopom Ha 60—I150° Bplme TemMnepaTypbl CTpyH u 
500 cm?/muu ammuaka. IIpH yBemMyeHHu paccTOAHHA MexKAy ABYMA BeTBAM 
ee Ha 1 MM TeMIépaTypHble pa3sM4HA MpHOMM*KalOTCA K OMMCAHHBIM Ha PHC 
1 A. STH Npes_BapuTeMbHBbIe OMbITHI HCKIOYAIOT BOZ3MOXKHOCTH TOO, YTO TEMG 
TIPOBOAHOCTh ABJIACTCH OMNpPeeAIOWUM (aKTOPOM pa3JIMYHbIX TeMIepaTyp 3 
KaTasIH3aTOpOM. 

Tak Kak peaKIHA OKHCJICHHA AMMHAKA CHJIbHO 9K3OTEPMHUHA, H Kak YR 
ykas3bipasocb (°), oko0 60% peakUHOHHOH TeNJIOTbI BbIAeIAeTCH B OOBEME ps 
AKUHOHHOrO MpOcTpaHcTBa, TO JIA OOLACHEHHA OOee HA3SKHX TeEMMeparyp B pk 
AKIUMOHHOM CMeCH ObIIO CqelaHO JOMyuleHHe, YTO BOH3H KaTaIH3aTOpa TIpC 
TeKaeT S9HAOTepMuyecKad peakUHA, a Baw OT Hero — 9K3OTEPMHYCCKAS 
Oyuako Huryge 10 BceH peakKUMOHHOM TpyOKe He HaOOAaOCb Ooee BbICOKO 
TemMiepaTypbl B PpeaKIMOHHOH CMeCH, YeM TeMIIepaTypa AMMHAa4HON CTpyl 

PesysbTaTbI BTOPOM CepHH ONBITOB JIerKO OOBACHHMBI, CCIM NPHHATb, YTO 
paca aMMvaka ABNIAeTCH peakuMeH C reTepOreHHO-rOMOreHHbIM M€XaHH3MO 
C CHJIbHOH IKZOTEPMHYECKOH YaCTbIO B OOBEME 3a KaTaJIM3aTOPOM, Ip KOTOPO 
B OObBEME BbIJeACTCH 3HAYHTEbHO OOsIbINee KOJMYECTBO TeIOTbI, YEM Tp 
OKHCJICHHM aMMvaka. Hanuune 9K30TEPMHYECKOH YaCTH B OObEME 3a KATAaIH3arK 
poOM IIpu peakunu pacnaya ammuaka Ha Pt-Rh-npoponouxke B KayecTBe KaTadl 
3aTOpa MPH MOAOOHbIX ONMbITHBIX YCJIOBHAX ObIIO MOKA3aHO B OTJCbHbIX OMbITA? 

TJpopeqeHHbIMH JO CHX NOP ONbITaMH, BKOUaA H OMbITHbIC Pe3yJIbTAThI He 
CTOAMLEH paOoThl, JOKa3aHO JIMUIb TO, YTO C KaTaNIH3aTOPa BbIACMAIOTCA AKTHI 
HbI€ YaCTOTbI, KOTOPble pearupyioT 3a KaTaJIH3aTOPOM — B OObEME HJM Ha CTE! 
KaX peaKUMOHHOrO MpoctTpaHcTBa. Bompoc 0 TOM, HeOOXOUMO JIM, 4TOObI 91 
AKTMBHbIe€ YaCTHIbI HIM AMMHAUHbIC MOJCKYJIbI MOPJIM MIPHATH B KOHTAKT C Ti 
BepXHOCTbIO KaTasiH3aTopa ua nOomyyeHua NO, octaetcs elle HepaspelieHHBIN 


Copulickui YrocyfapcTBeHHbIM yHHBepcHTeT — . Tlocrynu1o0 
Copua, Bosrapua, 9 III 1956 
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Jornayge Akagemun nayx CCCP 
1956. Tom 109, Ne 3 


PH3SHYECKAAH XHMHA 


FO. B. FPJIMHA u Jl. A. EJINCEEBA 


Ob YPABHEHHSAX KPHCTAJIJIM3ALUH 
. (ITpedcmaszeno akademuxom H. Il. Bapdurom 14 I 1956) 


OOpasopanHe s3apombileH HOBO (basbl B MepeoxmaxeHHOH UCXOMHOTI 
ee H [aIbHeHMIMH POCT HX HCCeOBaIHCb OOBIYHO HIM Mp MOcTOAHHO! 
MiiepaType B 3aBHCHMOCTH OT BpeMeHH (H30TePMHYeCKHH TMpollecc) HH B 
BHCHMOCTH OT TeMIepaTyPbI, B TOCJIeqHeEM CJlyuae BpeMA He BBOHJIOCb B 
abHeHusa. Mexyy TeM ]Id MeTaJypruv WH MeTaJJoBeqeHuaA HavOomDUIHnit 
ITepec MpecTaBJIaer HCCIeqOBaHHe Mpolecca KPHCTaIM3aluH, MpoTeKkaio- 
erO TIPH H3MeHAIOWeHCA CO BpeMeHeM TeMIepaType. TaKHM o6pa30M, KOJIN- 
CTBO HOBO (a3bl JOJDKHO ObITh OMpeyesIeHO B 3aBHCHMOCTH OT TeMIIepa- 
Pbl H BPpeMeHH, PaCCMaTPHBaeMbIX KaK He3aBHCHMble TepeMeHHBEIe. 

YpaBHeHve H30TepMHYecKorO Mpouecca JIA mMOGOH TeMMepaTypbl MoxKeT 
ITb MOJyYeHO cyIeyyiouluM oOpa3om. Ilo A. H. Kousmoroposy (!) o6mee 
JIMYECTBO HOBOH (da3bl 


Ve = Vell —=e-t>"}, (1) 


e V) — KpuctTasM3yroulnlica oObem; V;—oObeM, 3aKPHCTaJJIM30BaBLUIMHCA 

= CeK.; -4HCIO WeHTPOB KPHCTaJWIM3alHH, BO3HHKAaWIWHX B eHHULe 

beMa B eHHHIY BpeMeHH; U— JMHeHHaA CKOPOCTb KPHCTaJJIM3allHH; 

— BpeMa. 

IIpH mocToAHHOM TeMMepaType # H UV MOCTOAHHbI, OO6o3HauHB. Yepes Q, 

HOWeHHe elle He3aKPHCTAJIIH30BaBlerocad OObeMa KO BCeMy OObeMYy 
vie V 


—_— =u morapudmMupys, MowyyuM 
0 


In i = knvr?. (2) 


ecb IpHHuMaetca k= 2 u b=4 B coorsetcrBuH c jauHbimu V1. JI. Mup- 
Ha (2). SapucuMocth nm HW UV oT TeMmMepaTypbl uM NMepeoxsamKyenHA 
C. Ymancxuii qaeT B Caeqyioulel copme (7): 

1 


Oa, anes ute? eget (3) 


fe em eee ea (4) 


papeucrpax (3) u (4) Ko, Ky, uw Ky—HekoTopbie MOCTOAHHbIe BeJIMUHHBI, 
eBHJHO, MMeIOUWe pazJIMUHy!0 pa3MepHOCTb B ypaBHeHHAx (3) u (4); 
— aOcouoTHad tTemlepatypa; AT —nepeoxsaxyeHve WO OTHOIMeHHIO K 
Mileparype Mpeppallenua umn 3aTBepyepanus: AT = T,—T. 
B 9THX BbIPaxKeHHAX YHCIO HeHTPpOB # HM JIHHeHHaA CKOPOCTb KpHCTaJI- 
3a UV OlpeneseHbl yvepes BepostHocTH P; u P, OOpas0BaHHA TpeXMep- 
2 3 va | 
rO u IByXMepHoro 3apompimieli: n= CP3P3, re Py = C’ajeA%!*" nan 
= Cae 's*"" tax kak AD =a'l,/2, mpuyem a;— peOpo rpaHu Tpex- 
PpHoro 3apombllla KpHTHYecKoro pa3mMepa; /,—TepHMeTp j\ByXMepHOrO 
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3apOjibillla KPHTM4¥ecKoro ‘pasMepa;' a’ — yjeJIbHast TlepHiepuivad IHeprHs 
BepostHocTb oO6pa30BaHHA TpexMepHoro § 3apoO{plllla P, = C"e 4° ae 
pa Cre oni tak Kak A® =as,/3, rae A® — usmenenne CBOOOJHO 
QHEPrHH; 9, — IOBePXHOCTh TpeXMepHOrO 3apOf{bIla KPHTHYeCKOrO pasMepé 
a — KoaPPUIMeHT NOBEpXHOCTHOrO HaTAKeHHA. 

4MaT, ac, 3208T?M’ Lo’ 4a’*T, 


Ss 
Tak Kak Q@3 = IAT? ~3 Pate 4-7 = TAP > 10 BbIpaxé 
HHe JIA N B pasBepHyTOM Bue OyLeT 
ane pave ni ; 
(Eee ( 4MaT , 6 laa s|NATRT 5—[s208T s M?|L2(AT)*0°RT 
\pLAT 
[pynnupya mocrosHuble, NosyIHM 
il 
= —K,|TAT p—Ke|T(AT)? 
n= Ko appee 1 e—KalT (AT)? | 6 
AnaJIOrHuHO JIA JIHHEMHOM CKOPOCTH pocta v: 
Che KoP2P, 
rye P —BepOATHOCTh MpwcoeqMHeHHA K TOPLLy AByYXMepHOTO. 3apogbllua Of 
HOrO aTOMHOrO paya (UenouKH). B pa3sBepHyToM Buje 
” 4MaT, \2 . 
a —40/2T [NATRT — 
v= KC’ ees Att g[MATRT 5—AhT 
HJ 
iia 
RK K,|3TAT p—AjkT / 
U =e ane ° e . ( 


Tlogcrapnaa (5) u (6) B (2) H NponsBeyqA rpynnupoBKy MOCTOAHHBIX B 
JMUHH, TosyyHM 
1 


HJM B (opMe, yHOOHOH Awa BHluMcTeHHH: 


1 


Tapp OCHA Ca eas, ( 


Ce 


In In = In C, — 12In AT + 4In< — [ TAT ee a rn (: 


4 
Q, 
mpwyem C, = 2K,Ke; Cy =2K,; C3 =3A/k. 

Ypapuenve (7) JOMKHO NOAYHHATHCA YTpaHHUHbIM yCJIOBHAM, a HMeHH 
npu AT =0, xorga T=T;, Q.=1> pa t=co Q,= 0), Baxonen ae 
AT =0 onsatTh Q,= 1. | 

HenocpeycTBeHHad MOCTaHOBKa [pefeJIbHBIX 3HAYeHHii He3aBHCHMB! 
TICPCMCHHBIX HJM NPAMO BBINOJIHAeT TPaHHUHble YCJIOBHA, HJM MpHBOYUT - 
HeOINPeCJICHHOCTHM, PaCKPbITHe KOTOPbIX JlaeT HEOOXOAHMbIe 3HayeHHA J 
Q.. Hs uucna KoucraHT, BxXOqAUIHX B ypaBHeHue (7), K, u Ky waa cryya 


pees uae M3 XXMAKOrO COCTOAHHA MOryT ObITh BbIParxKeHb! Ce YIU 
o6pa3om: | 


| 
| 
| 
| 


Doon 3202M2T? 
Ca = Shu aggre pA Na ae geeepey ( 


, 
rye &% —9HepruA MOBepXHOCTHOPO HaTAKeHHA, OTHECEHHAA K eMHHUE JIA 
(1A NepMMeTpa JByXMepHOro 3apoypiiia); &% —  SHEprHA WOBeEPXHOCTHOLO He 


TAXKeCHMA Ha TpaHH TpexmMepHoro sapoypuua. IIpu srom « H a’ CBASAHBI CC 
OTHOIeHHeM | 


a’ => adon, (1 
rye dy — WWamMetp atoma; n=1, 2;3—uvco aTOMHBbIX Cw0eB MO TOVINIME 


oOpasyioulerocaA s3apojibluia; T,—KpuTwueckad Temmepatypa; L — Temuo1 
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[aBJIGHHA, OTHeCeHHaA K | r-mMow; A’ —TenMoTa TwaBleHua, paccuntannaa 
oObeM JIByXMepHOro 3apomblua Mvomayb1io B | cM? HM TOJMIMHO B O_UH 
WIEKYIIAPHbIM CoH; M — mouekyApHbli Bec; p —nuorHocrb; k — nocTosH- 
a Bosbumaua. 

B cayyae auoTponMyeckoro MpeppalleHuaA TeloOTH viaBieHua L u i 
MEHAIOTCA Ha TeIVJIOTbI MpeBpalleHHA H COOTBETCTBEHHO MeHAeTCA BeHUHHA 
BePXHOCTHOH MH Hepudepuiinol sHeprHH « Hu «. B cayuae xe pacmaga 
CTeHHTa, KOrla H3MeHAWTCHA cocTaBb! (a3, JWIA ONpeyeseHuA MoKasaTesA 
CHOHEHThI B (OpMysie BepoATHOCTH OOpasoBaHusA TpeXMepHoro 3apospIa 
MKHO BOCIIOJIbSOBaTbCA CJIeYIOWMM BbIPAaKeHHeM JIA MpakTHyeCcKOll BevIH- 
HbI 3apOjpllila Mp KPHCTa/M3alHH WS TNepecbIeHHOrO pacTBopa, MpHBe- 


HHBIM B (1): ry = 2Ma/ RT ims 0. 


Torjja nosyunM: 
A TPe€XMePHOrO 3apombiiia KyOHYeCKOH (opMbI 


AOw a 32M?203N 3 
Ria Ce ; 
(Re ES (in a 2 
co 


A TPeXMepHOro 3apOMbIlla WapoBolt POpMBI 


AD 16 M2a3N 
rang eee 


2 C ai 
Sous 1? (in me 
> C — KOHIeHTpauua C Ha rpanuue c Bbifensmoulelica KapOugquol cbasott 
IMyca r; C,.—paBHOBeCHad KOHIeHTpallMA Ha rpaHuue c oOpasoBaB- 
CA KapOHAHOH (aso. OecKOHeYHO OOJIbILOrO pasMmepa. 
Ilytem HecsIO%KHbIX peoOpasoBaHH 3TH BbIpaxKeHHA NPMBOAATCA K BUY 
A TpeXMepHOH (opMbI 


A®, __ Lea 
RT  T(AT)?? 
A JIByXMepHOH (opMbI 
PE Ian 
ae ae Te 


CreqoBaTesbHO, OOlee ypaBHeHHe KPHCTaJJIM3allMH COXpaHAeT CBOe 3Ha- 
Hue J\JId TpeX PAaCCMOTPeHHBIX cJIyuaeB. 

Jina HemocpeycTBeHHOrO oOMpefemeHHA UYeTbIPeX KOHCTaHT C,, Cy, Cy u 
-ypaBHenusa (8) HegocraTouHO cooTrHomeHHi (9) u (10) (mpHuem ycsoBHO 
WHHMaeM, TO % UH a He 3aBMCAT OT TepeoxaxKJeHHA). 

Jia OMpemesieHuA MOCTOAHHBIX MOKHO HCIOJIbSOBaTb KPHBbIe H30Tep- 
yeckoro paciiajla ayCTeHHTa, NOJIyYeHHBIe SKCIeCpHMeHTaJIbHO. Baas H3 
1X KPHBbIX 3HaveHHA MPOOJMKUTeJIbHOCTH paciiaya t JIA YeTBIPexX TeMIe- 
Typ H oOMpeyeseHHOrO TpoweHTa paciiaya MH pelllad CoBMecTHO 4 ypaBHeHHA 
| u (8), MO%KHO HaHTH BCe NOCTOAHHbIe BeJHUHHEI. 

Bp cenaH MpHMepHbii pacueT MA IBTeKTONAHOK cTamH. JlaHHble 06 
OTEPMHYECKOM pacnajyle aycTeHHTa ObIIH B3ATbI 10 C-oOpa3sHoH KpuBOH MA 
TeKTOHHOH CcTamu, MpuBexeHHOH kK padore (7). Jia onpeyesweHusaA mocTo- 
HbIX B3ATbI 3HaYeHHA BPeMeHH t pH Temnepatypax 640; 600; 465 u 425°, 
HueM 3a Hayao paciaqa NpHHAT pacnanBO0,5% (V.=0,5%, Q, = 0,995; 
= 100%). Kpome foro, ObIIH MHCIOb30BaHbI CuJlIeqyoulNe SHaveHHA: 
i= 16 kat/T (°); \’ = Lod, /M = 320-10 % kan/cm*; p=7,86 r/c? 
Md, —2,55-10% em (*7);-7,=996°. Onpenenenve mocToaHHbIx jaJo: 
me 114,72; C,=3,7:10% Cy=2,4-108; K,=3,78-107, orkyma %= 
16,6 spr /cm?; «’ = 13,6-10°7 spr/cm. 

067 


Ecan nonoxuts A/kT =U/ RT, rae U — 9neprua akTHBalHH, ag Bb 
paxkenne (6) MpuMeT Bud, HCHOb30BaHHbIL] MHOrHMH aBTopaMH ( »*), Ip 
atom U = 24400 kar /Momp. P. M. Sutun (4) aA apreK TOM anon cTadi 
paccunta «10 apr/cm? u U = 5000 Ka /Moub. MW. Uagek (8) qua cram 
c 0,40% C u 0,54—1,59% W Hamen U = 33600 Kan/Momb. Yucno atoy 
HbIX CJIO€B MO TONNE OOpasylolleroca WByXMePpHOrO 3apoOfpIllla OKa3saJIOc 
paBHEM ~ 3. 

Ecau mpouecc He ABJAeTCH H30TEPMHUeECKHM, a 3aflaeTCA 3aKOH ee 
nenua T =f (t), TO HeoOxoqHMO BMecTO (7) HHTerpHpOBaTb UCXOAHOe AH 
peHHaJIbHoe ypaBHeHHe M0 KPpHBOM OXxJlax%KeHuA. OmHako JlaxKe B CaMb 
TIpocretiluHx CyyadX STO MHTerpHpoBaHHe He MOKET ObITb BBITIOJIHEHO. IIc 
STOMY JIA WOOOTO 3akOHa OXMAKeHHA MpefaraeTcA CHeMyIOULH npHod 
*KeHHbINT cHocoG onpeeseHHA KHHeTHKH MNpolecca KpHCTaJWIM3alHny. Kpusa 
HeIpepbIBHOFO OXJaKKCHHA SaMeHAeTCA CTYMeHYAaTOH. Cunraetca, 4TO Ha Ka ‘ 

pein lt you cTyneHw pacna une 


CO CKOPOCTbIO H30TEPMHUE 
aR. be a ee ee ee eee 


Cram C0,67%, CKOTO Mpomecca, OTBedaK 


°C, pac- 9 a 

Seat, ee eee wero aHHol Temmepatypé 

Yoxw |—_—_-———|-_—__ Tak. KaK OCHOBHBIM (dea 

Pexkum oxnaxcnenna | (goth Yoxn | Aro POM, ONPe@JIAIOILHM CKé 

585°) | Afipay | Anxon (Oe BES pocTb lpouecca, ABIAeTC 

565°) KOJIHYeCTBO yxKe OOPa3sOBak 

weHcaA HOBOM (pasbl, TO Mp 

GameubiOw |) oo sae 10 } 655 | 640 10. |645 nepexoye oT Mlpebiqyle 

B ac6ecTosom yexsie} 185 | 625 | 085 159 a H30TEPMbI K MOcJemyIoUle 

Ha sposmyxe ...j| 300} 620 560 310 Ha Heli BbIOMpaetca TOUKé 
CxaTbIM Boszyxom } 1200 DOD) [do *) i. Pe lee 

To xe... . . .| 3500 | 340 | 340**| 3000 |330*** OTBeYatollad TaKOMY KOdI 


YeCTBY 3aKPHCTAJIJIM30Bal 

* TIpeppalilenue ocTanapmBaetca Ha V, = 38%. yeroca BellleCTBa, KaKoe OE 

** TIpeppalleHue ocTaHaBMBaetcs HaV. = 0,25%, fo JJOCTHTHYTO 3a BCe MIpeé 

*k* TIpeppalleHHe OCTaHaBJIMBaeTCA, Tak Kak Hali- Wblgyiee Bpema. SaTem 
nenbt M,, = 240°, M, = 49°. Teyenne Bpemenu Az, mpd 

mecc BeyeTCA MO H30TepMé 
mocuie Yero CleqyeT Nepexoy Ha Culefyrouly!o H380TepMy HT. J. 

Jaa conocTaBsieHuA C ONbITHBIMH JaHHBIMH Oblla ONpeweneHa KMHETHK 
pacnayja aycTeHHTa 9BTeKTOHAHOH cCTasIH pH 5 CKOpOCcTAX OXJlaxKeHHA. 
Hayao pacnaya Obl MpHHAT paciay aycrenuta 0,3—0,5%, 3a KoHel pacma 
>99,5%. Kpupble OXaxKCHHA B3ATHI JIA MUMaTOMeTpHYeCKHX OOpa3slO 
pasmepom 5X0 X65, oxslaxKaeMbIX B pasJIMYHbIX cpefax (qaHHbIe LlenrpauJz 
HOH maOopatopuu Ky3sHeukoro MetaJJypruyeckoro KOMOMHAaTA). 

PacueT al pe3yJIbTaTbl, MpHBeeHHbie B Ta6m. 1. IIpeqnonaranocb, 4? 
pacuer MO KOHCTaHTaM ypaBHeHHA M30TepMHyecKOrO pacnaga pact JMU 
BeCbMa IIPHOJIH3HTeJIbHbIe 3HaYeHHA Af,, MOXKeT ObITb TOMbKO 10 NOpAAK 
BeJIHYMH OTBEYAIOUIHe ONbITHBIM JaHHbIM. IlomyueHHbIe CpaBHUTebHO HeOOJb 
IuHe PaCXOKeHHA MPeB3OLIJIM Hall OKMJaHHA WM BMOMHeE OObACHHMBI. 


CuOupekui MeraiwlypruuecKHH MHCTHTYT Tlocrynus10 
r. Cramuuck, Kemeposck. 06.1. 14 1 1956.99 


UHMTHPOBAHHAA JIMNTEPATYPA 


‘A.C. YMauckui, B. H. OuHKenbmtTefn, M. E. Buanrtep, usu 
weCKHe OCHOBbI MeTammoBeneHua, ri. VI, 1949. 2? HW. JI. Mup Kun, COopn. tp. MocKosek 
HHCT. Cras MM. CramHa, COopn. XVIII, 5(1941). *B. WH. Lanuusos, Tpo6sem 
MeTaJIJIOBeeCHHA H PH3HKH MeTamo0B, 7, 1949. *P. UV. Sutuuy, O NpHpose BIHAHHA Jeri 
Py!OllHX 9/1leMeCHTOB Ha KHHeTHKY pacnaga mMepeoxsaxkeHHoro ayciesuTa. Tepmnueckal 
o6paoorka metanmoB, Marepvanbt Kondepenunu, 1952. 5 M. M, Kaur op, Merogt 
W3yueHHsA MpeBpatiienui B cram, ra. IV, 1950.  ° A. A. UI metK oB, Cnpapounnx Tepmucta 
ropa, 1952, «* STN Gy eee town. Be ee O@nuHkenbutTetn, M. FE. Baad 
Tep, u3nueckne OCcHOBbI MeTaoBegeHna, ri. I], 1949. 8H. Uane K, MccneqopaHHe 
H30TepMHYeCKOPO MpeBpallleHHA JlerHpoBaHHOrO aycTenuta. ABropedepaT KaHMMaTcKol BuCcep 
Tamuu, Mockosck. HucT. cTamu um. Cramnua, 1955. ; 
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PHSHYECKAA XHMH A 
J. M1. 3OCHMOBHY u H. E, HEUAEBA 


bIEJIEHHE IMHKA H BOOPOXA H3 KHCJIbIX IJIEKTPOJIATOB 
HA KATOJAX H3 HHKEJIA WH KOBAJIbBTA 


| (ITpedcmasaeno axadenuxom A. H. Ppymkunerm 25 II 1956) 
| Upenpiqymyumu ucculeqoBaHHAMM OJHOrO H3 aBTOPOB GOblwIO NOKa3aHO, To 
IH DJICKTPOMHTHYECKOM paspAfe HOHOB MeTaJIa Ha KaToZe U3 Gosee 3u1eK- 
/ONONOXKUTEMbHOrO MeTaJla MpOHCXOHT OOpaso0BaHve NOBepXHOcTHOrO cra- 
| M@Ky BbIACACMbIM MeTaJIJIOM H kKaTOJOM ‘eet 
“O6pa30BaHve cimylaBOB MOXeT 
JOHCXOJMTb Mp 3HaYHTeJIbHO O0- 
9€ BbICOKHX MOJIOXKHTCJIbHbIX [10- 
HIWaax, YM paBHOBeCHbIM MOTeH- 
fall jJId Oomee BIEKTPOOTPHIa- 
JIbHOrO KOMIIOHEHTAa, BXOAALLETO B 
map. TakoH mpomecc NpoTekaeT B 
S3yJIbTaTe H3Me€HCHHA CBOOOLHOH 
ieprHH IIpH OOpas0BaHHH MOBepXx- 
ICTHBIX CaBoB. BeswwynHa HaOJI0- 
1eMOH IPH 9TOM JeNONApH3allun 
IH BbIeCHHH Hoee IJIEKTPOOTPH- 
ITeJIbHOrO KOMMOHEHTa H OOpa3o- 
HHA CiiaBa OyjleT 3aBHCeTb OT 
cTaBa MOBepXHOCTHOrO CIllaBa. 
DH YBeJIHYeCHHH  KOHIeCHTpallHu 
Tala B civwiaBe BeJIHYHHAa Jeno- 
[pH3ayHu OyeT yMeHbIUUAaTbCH. 
BpijemeHueM WHHKa H BOOpo- 
Ha pa3JIHUHbIX MeTaJIaX 3aHH- 
much Tefturou (*), Pentren 4 
6 
Bxpemep ( )s DAP RIGIG EES, E08 Pue. 1. Tlonapu3anMosuble KpHBble WIA BbIeue- 


eckHe» T ei 

a TJIOTHOCTH (OKa (TI HHA WHHKA WH BOROPOMa Ha KaTOMe 3 HHKeIA: 
orb TOKA, COOTBETCTBYTOULaAA CKau- QJIEKTPOJIHTbI: a — Day HeSO,a; OIF 85 Fs 
MOTeHWHala Ha MOMAPHSaWHOH- ZnSOs, 24 HeSOs; @— 1,85 a ZnSOa, 1 x 


it KpHBOli) Ha paye MetannoB m0 HeSOs; e — 1,85 m ZnSOu, pad oa 
»  KaTO H3 WHHKa, QeKTpomHT 1,85 4 ZnSOa, 
AyKY MOTeHWHasla TIpH KaTOAHOH 2n HoSO, 4 


IApH3alHH MeTaa B KHCJOM 
IKOBOM 3JIeKTpOHTe. Belo MOKasaHO, YTO C YBeAMYeHHeEM KUCJIOTHOCTH 
KTPOMHTa KPHTHUeCKasd MMOTHOCTL TOKa yBemuuuBaetca. A. I. [levepcxas 
.. B. Crengep (*) uccueqoBasu STOT 2Ke pA, METAJJIOB B KHCJIbIX SJIeKTPOmH- 
“TIpH Oosee COBEpUICHHBIX YCOBUAX WH NOMYUHIH MeHbINHe SHAYeHHA BeIH- 
| KPHTHYCCKHX IJIOTHOCTeH TOKa. 
[IpopeqeHHble HccIeOBaHHA COBMECTHOrO pa3spAa HOHOB IWMHKAa HM BOMOposa 
KHCJIbIX 3JIEKTPOMHTOB Ha KaTOJaX H3 HHKeA HW KOOaIbTa WOKasaiH, TO 
Hecc OOpas0BaHuA MOBepXHOCTHBIX CMaBoB MpoTeKaeT cwOx*KHO. Tlonapusa- 
HHbl€ KPHBbIe ObWIM CHATHI B IICKTPOHTAaX, COMepAKaMlHX PasMMUHbIe KOIHYE- 
1 cepHol KucmoTBI (oT 0,1 Wo 2 4) pH NOCTOAHHOM COJep*KaHHU WMHKAa, paB- 
1,85 x. Katogpi B Buje WMIMHApOB AuamerTpoM | MM H,BbICoTOH 10 MM Tio- 
aNUCbh B UeHTpe MWaTHHOBOrO IWIMHApHYecKoro aoa AMameTpom 60 MM 


scoroH 10 mm. 


AH, 1. 109, N 3 “Ce 


CHATHe NOMAPH3AaLMOHHbIX KPHBbIX MPOWSBOAMMOCb MpH MOCTOAHHHOM Be 
IMYeHHH NOMApH3alHH KaTONa. CHHMaaCb CBOerO pola NOMAPOrpaMMa C HSMEpE 
HHeM TOTeHIMaa Kafoa MpH MOMON KasOMedbHOrO SeKTpOa. Y BeJIMYHeHE 
NOMAPH3alHH MpPOH3BOAHIOCh MpH MOMOWM Kpyrioro MOCTHKa C TCYHBIM 
cyeTOM ToaBaeMoro HallpsKeHHA. SHAYCHHE BEMMINHbI TOKA AIA KaxK Oro Ui 
MepeHHA NOTeHIMasa ONpeseAOCh MHKpOaMMepMeTpoM. | 

Tlonyyennbie pesysbTaTbl, MpwBeyenHbie Ha puc. 1, MOKa3bIBaIOT, 4TO YE 
6OMbIIE KHCOTHOCTh SJCKTPOJHTa Ip NOCTOAHHOM COJepxkaHHu WHHKA, Te 
BBIIMe NOHUMaeTCA NepBad BOCXOAAMLAA BETBb KpHBOH. HavOobiuiad BeMUME 
Makcumyma 200 ma/cm? HaOmogaetca Ja 24 H,SO, Ilo Mepe yMeHbIIeHY 
KOHWeHTpanuu KucmoTH WO 0,1 A BenM4uHHa MakCHMyMa YMeHbIlaeTCA ff 


4 30,5 ma/cm?. MakcMyM (IA BCG 
/ 
i, Va m 
/ goO% a q 
iF, RY 
a ] 6 


of? ee td 


pH OAHOH BeHUHHeE MNOTeHUMana 
paBHoh —0,67 ms. 
JlanbHeluee yBemHyeHHe TOI 
pu3alHH NOCIe MaKCHMyMa IDpHBG@ 
MT K M3MCHeEHHIO TIporecca Ha. Ké 
Toye. Ilocme MakKCHMyMa IIPOHCXOJh 
pe3koe YMeCHbINeHHe CHJIbIl TOKa- 
IIpHMepHO pv noTeHuHasme —O0,86 
HaOMOaeTCA BTOPHYHbIL NOAbEM Ch 
Jib] TOKa, COOTBeTCTBYIOWHH BbIedE 
HHO IHMHKa. 
Kak BHHO u3 puce. |, a, BITE 
J@HHe TONbKO BOJOpOqa Ha HE 
KeJIEBOM 3JIEKTpOJe MpONCXOAUT Mp 
6oee BLICOKHX MOOMRUTEJIbHBIX 3Hé 
YeHHAX MOTeHWMasa, YeM COBMe 
40 HbIM pa3spaAy AA BbI-eIeHHA UME 
Q2 Q4 06 06 06 Kau Schone Tlepppiit moybem & 
KPHBOH O COOTBETCTBYeT BBbIeIeHH 
Puc. 2. Tlonapusauuonuble KpHBble B HOyI0- OObIIMX KOJHUeCTB BoyOpofa U M 


rapudmMuyeckux KOOPAHHATAX ; KaToy H3 HHKe- JIbBIX KONHICCTB UMWHKa 


Jif; IMEKTPOMHTEI: a — 2 H H2SOa; 6 — 1,85 x4 
71801 Di SO.” Fed Os osOa dl @ [lo Mepe yBemnueHHaA NomApHs 


H.SOq; 2 — 1,85 4 ZnSOa, 0,1 # H2SO, HH KOHICHTPalMA WHHKa Ha Me 
BepXHOCTH KaTOfa MOCTeNe€HHO yBé 
JMUMBaeTCA HW HaYHHAIOT CO3aBaTbCA YCMOBHA, 3ATPYAHAWMMe BbITeTeHHe Bt 
Wopoxa 10 CpaBHeHHIO C BBIJeeHHEM TOKO OMHOFO BOLOpOMa Ha HMKeM 
Bom kaToye. [Ip qocTHxKeHHH MAaKCHMyMa Ha KPHBOIi NOBepXHOCTbh HK 
N€BOrO KaTOJa MIpeAcTaBAeT NOBEPXHOCTHHIM cuaBTakKOrO cocTaBa, Ha KOT 
poM lepeHalipsxXeHHe BOAOpOsa pesKo Bospactaer. JlaibHelmee yBemHUeHk 
NOAPH3aUHW MPpHBOAMT K YBeJIMYCHHIO KOHWCHTPalH WMHKAa B MOBepXHOC 
HOM CiiaBe 9JIeKTpOa, PeC3KOMY YMeHDIIeHHIO CHJIbI TOKa HW YMCHbIICHHIO BB 
AeNeHHA BOROpOAa. CkopocTb 9TOrO Mporecca pesKO yMeHbiuaeTen. YBemnu 
HHe NOApPHSaLHA NO 0,7—0,9B IpHBOAMT B KOHEYHOM pe3sysbTAaTe K MOKPE 
THIO BCCH MOBEPXHOCTH KaTOJa IWMHKOM, Ha KOTOPOM y2xKe MW IIpOucxoguT jadi 
Henmee BbIfeeHHe WHHKa. Barenenni WHHKa COOTBETCTBYeT BTOpOl NONE 
Ha NOJAPHSalMOHHOH KpHuBOH. 

Ha puc. 2 nonyuenuble pesybTaTbI MpeACTaBJeHbI B TIOJTy JOrap HpMuYeCKe 
KoopyuHaTax. Mbl BHAMM, YTO NepBbI MosbeM Ha KpHBO 6 puc. 1 BO 
MyMOrapUpMuYeCKHX KOOPAMHATAaX TIpecTaBIAeT IpAMY!O AHHHIO B LWMpOKe 
Manasoue MOTHOcTeH TOKa (pyc. 2, 6). OrKnoneHHe OT Ip AMOJIMHEHHO! 
yvyacTKa HavHHaecTcCH pH HeECKONbKO OONee BLICOKAX NOMOKUTCIbHbIX MOTE 
pat YM ITO COOTBETCTBY€T MaKCHMYMY Ha KpHBbIX (puc. 1) 

KCIe@pHMeCHT : 
Peis’ < ae ie "HEL RCE uri ha ie ypaByenvem Tapes 
- THOCTH TOKa jo | a/cm? (lgi= 


SPpULHeHT a AIA BbIAeIEHHA BOAOPOJa Ha HUKeeBOM auIeKTpoe paBen 0,61 
= 0,125), npn ppeqennu wuHKka 1,85 H#ZnSO,) B 2H H2SO,, 3Hayenne a 
enuuuBaetcH NO 0,75 (6 = 0,16), B 1 x H,SO, uw 1,85 x ZnSO, a= 0,8 
= 0,16), ap 0,1 4 H,SO,u 1,85 4 ZnSO, 3snauenne a YBeJIHYMBaeTCA JO 
3 (6b = 0,22). Monsapusa- 


OHHad KpuBaa quis anexr- — 4a" 

JMTHYECKOrO BbIeeHHsI : | iba, mooie kg 
HKa H3 KHCJIOrO 9JICKTpO- | | 

Ta, cosepxKamero 24 [ 

SO, 4 2H ZnSQ,, B n0- (1 ee ’ | y Sa eye 
norapupMuyecKuXx KOOp- acts F98 


HaTaX TakK%Ke jpejicTap- 

eT MIPAMY!O JIMHHIO B IH- | 80 
KOM J\Halla30He IJIOTHO- 
mroKa.ca=—0,99(6= « 
),035) (puc. 2, ¢), 
Tosaspu3annonupre Kpu- 40 
€, CHATHIC JIA BbIqee- 

A WMHKa H BOopota2an 

SO, 4 1,85 4 ZnSO, na 0 
sKTpOfax H3 KOOabTA, 
IJ[ETEIbCTBYIOT O TOM, UTO oe 


JASOBAHHE IZOBEPXHOcT- Puce. 3. IlomapHsaqHoHHble KPHBble WIA BbI-AeeHHA WHH- 
rO calaBa Ha KOGOanbTe Ka Bosoposa Ha kKaToxe H3 KOOabTA; 9eKTPOMHTEI: 
OTeKaeCT HeCKONBKO HHa- a — 2 n#HeSOs; 6 — 1,85 x ZnSO, 2 w HeSOs 


yeM Ha HHKewe (puc. 3). 

JIAPH3aWHOHHAA KPHBasA JIA BbI-eMeCHHA BOAOpOa Ha KOOAMbTE Mpecras- 
oT B NOMyIOrapHMuyeCKUX KOOPAUHATAX IIPAMY! JIMHUIO C KOSpPPHUHEHTOM 
= 0,51 (> = 0,125) (puc. 4). CopmecrHoe BbiqemreHve BOAOpOja H WHHKa Ha 
KOOaIbTe B NOMyNOrapH- 
(pMHYeCKHX KOOPANHAaTAaXx 
MIpe/[CTaBIAeT KPHBY!IO C 
YeTHIP bMA H3JIOMaMH (puc. 
4, 6). Ilepppi Hesnayun- 
T@JIbHbIH H3JIOM Ha KpH- 
BOH MpOMCXOQHT pH 


rsa 
sacs tat 


06 08 106 


28 
; —0,2B, Bropoi —0,4 B 
“4 Hu TpeTui upw —O0,6 B, 
A MaKCHMyM Ha TOJIApv3a- 
20 I[MOHHOM KPHBOW HaGuio- 
6 qaercs mpu —0,7 B, 4er- 
‘ BepTbIH 30M COOTBeT- 
g2 CTBY€T BbIeCICHHIO WHHKa. 
5 M3menenve MoBep XHO- 
48 CTH KOOaMbTOBOrO 3NeKT- 
4 powa pH BbIAeeHHu Ha 
44 HeM I[MHKa [pOWCXOJUT 
z IIpH 3HAUHTebHO OOJIb- 
49 2 04 06 08 fo6 WX 3HaYCHHAX MOMOKH- 


7 4 7 


7 prematige TCJIbHbIX MOTCHILHaOB, 


.. 4, TloasipH3aunoustie KpuBsre B nonysorapubmayeckux TCM MPH BBIACeCHHH WN 

ypAHHaTaxX; haTo H3 KOOaIbTA; BJIEKTPOJIMTHI: a—QH Ka Ha dJIJeEKTPOax U3 

$01; 6 — 1,85 w ZnSOa, 2 w H2SOs; ¢ — Kato u3 unHKa; §=© HH Kes. HeOOXOMMOTAK- 

anekTpomutT 1,85 4 ZnSOa, 2 4 H2SOa Ke OTMeTHTb, TO Mak- 

CHMYM Ha IOJIApv3alHoH- 

o = o co 2 

{ KpHBOH HaGsIOfaeTCA MPH OTHOCHTEBHO MaJIOl CHWIe TOKA —65 ma/cm*, 110 

BHEHHIO C MAKCHMYMOM JIA STOTO IIPOUecca Ha 3JIEKTpOMe H: HAKCIA (puc. 
3). 
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TlouryueHHble pe3yJIbTaTh! NOSBOJIAIOT CeaTb BbIBOA, UTO CBOLCTBAa NOBepX 
HOCTH KaTOLa ‘ipH COBMeECTHOM paspaze WOHOB UHHKa MW BOMOpOMa C yBeVIMye 
HHeM’ NOVIAPH3alUH, MOCTeMCHHO H3MeHAIOTCAH B pesyJbTaTe paspAa HOHO 
UMHKa HW OOpasoBaHHA MOBepXHOCTHOrO CIiwaBa, B KOTOPOM KOHILCHTPpaly 
IMHKa NOCTeMeHHO YBeCMYMBAaeTCA. 

B KoHeYHOM pesysbTaTe BCA MOBEPXHOCTb KaTOMa OKa3bIBaeTCA MOKPBITO! 
WHHKOM, Ha KOTOPOM IIpl YBCJIMUCHHH BeIMYHHI MOIApWsalun U MpOMCxoaM 
albHeuilad ero 2IeCKTPOKPUCTAaJIH3 ana. : 

Takum 06pa30M, Mp COBMecTHOM paspsje HOHOB IlMHKa HW BOROpONa Ha ka 
TOaX U3 HUKeIA UW KOGAaJIbTa OCHOBHBIM (PAKTOPOM, OMpeLeJIAIOLUM NpoTeKak 
wu Mpolecc Ip paBHOMepHOM H3MeHeEHHH TOTeHIMasa KaTOa, ABJACTC 
MOCTeMCHHOe U3MCHeHHe COCTOAMHAA MOBEPXHOCTH KaTOa B pesyJbTaTe BbILG 
JIGHHA WHHKa, KOTOPOe OUpeesAeT CKOPOCTh OAHOTO Mpowecca — BbILeJIeHH 
BOJOPOMa MU BbIZbIBAcT MOABJIEHHe BTOPOrO Mpomecca — BbIeIeCHHA UMHKa. 

@Mu3uko-XHMUYeCKHe CBOMCTBA OOpPa3syIOWMXCA MOBEPXHOCTHDIX CMN1aBO 
WM BeIHGMHa NepeHalpsAKeHHA BOLOPOAa Ha HUX OMpeeAIOT XapakTep NOs 
Ppu3alMOHHON KpuBOM U BeJIMYHHY MaKCHMyMa Ha Hei. 


TloctynHs10 
I XI 1955 


HWHMTHPOBAHHAS JIMTEPATYPA ‘ ' 

1B, [aornuxoe, J. 30cumosunu4, )KOX, 18, 327 (1938). 2B. A. Mao 
Hukos, J. Tl Socumosuy, JAH, 20, 31 (1938), *. 3ocumosuuy, A. Bpe 
ali3ex, San. Mncr. xumun AH YCCP, 8, 2, 237 (1936). 40. Tl. 30cumosy 
Tp. 2 BcecorosH. KonpepeHuHH m0 Teop. H mpuKs. snextpoxum. AH YCCP, Kues, 89 (194 
>U. S. Tainton, Trans. Am. Electrochem. Soc., 41, 381 (1923). ®P. Rontge 
R. Buchkremer, Metall. Erz., 29, 446 (1932).7A.T. Mesepcxasa B. B. Cre 
mep, DKIIX, 24, 856 1950). 
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Jokaage Akagemun nayx CCCP 
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: PHSHYECKAAH XHMHA 


anemuk AH Asep6CCP M. ®. HATHEB, 3. fF. METPOBA u A. MH. CYJITAHOBA 


| HM3Y4EHHE KWMHETHKH YTOMOrEHHOrO PACHAJA 
NPOMMJI- WH BYTHJIIHHUTPHTOB 


; 
; 


| Kunernueckoe uccieqopanue peakiuii paciiaya mponnanntputa u OyTHA- 
[TpuTa TpeAcTaBsAeT OOMbUWIOH HHTepec, Tak KAK KHHeTHKa FOMOPeHHbIX MOHO- 
WIEKYIAPHbIX peaKUHH Mago M3y4eHa. 

-B ocuope cHHTe3a HCXOJHBIX aJIKHJHHTPHTOB JIexKHT peakUMA B3aHMOJeli- 
BHA Mey COOTBETCTBYIOWIMM CHHPpTOM H a30THCTOM KHCMOTOH, KOTOpas 
WIYIaeTCA B Mpomecce CHHTe3a JeEHCTBHEM CepHOH KHCJIOTbI Ha A3OTHCTOKHCUbIN 
ITpHit. 

Hsyyenve peakuHH pacnaa aJIKHJIHHTpHTOB MpOBOM0Cb B 3aMKHYTOIi 
(CTeMe C IIOCTOAHHbIM OObeEMOM. PeakTOp, H3rOTOBJICHHbI 43 MOJIMOAeCHOBOrO 
eka, Obl] OKPY2XKeH CTeEKIAHHOH PyOalKOH, Yepe3 KOTOPYtio C GOMbIION CKO- 
CTbIO IIPOKaYMBAaOCb MaCJ1O, HarpeToe JO TpeOyeMOH TemMepaTypbl peakiHH. 
peakTopy ObIJI IpHMavAH KOJOKOJ, 8 KOTOpbIM Ha WIH(OBaHHOM KOHYce BCTaB- 
[ach BOPOHKa C Me€MOpaHOH, BOCIPHHHMaIOUleH WaBsIeHHe H3 peaKIMOHHOrO 
cya. Kpome Toro, peakTOp MMeJI OTBOA, Ha KOTOPbIM OJeBasacb MaJIeHbKas 
WIOOUKA Cc UCCIeEyeMbIM mMposAyKToM. [lepey mpoBeyeHvem onbiTa BO BCeH CH- 
CMe CO3aBaJICH BaKYYM, 3aT€M KOJIOKOJ OTCOeCAHHAJICA OT BCeH CHCTEMBI H 
)BCe BPeMA IIPOBeACHHA ONbITA B HEM COXpaHAJIOCb NEPpBOHAYAIbHOe JaBJIeHHe. 

Jjapnenue, BOSHHUKaBUIee B peakTOpe BCeACTBHe MpPOHCXOJAMeH peakUHH 
HCTBOBAJIO Ha MeMOpaHy, HaXOJAULyIOCA B KOJOKOE, HU BbISIBAIO ee Meop- 
uluIO. Ha OHy CTOPOHY MeMOpaHB! JeHCTBOBaJIO AaBJIEHHe H3 peaKUMOHHOTO 
cya, a c [pyro cTOpOHbI ee NOAMep2xKUBaJICH BaKYYM, KOTOPbIM paBHAJICH 
IKVYYMY, HMeBIIeCMYCH B peaKIMOHHOM cocysle AO BBeJeHHA B Hero IIpOsykTa. 
emOpaHOl CyKUMA WwacCTHHKa U3 TepMOOOpaOoTaHHON OepHINIMeBOH OpOHsbi 
mH HO 0,09 mm u JMametpom 40 mm. Jia perucTpauHu aBJIeHHA HCOb30- 
ach OCHMMOrpaduyeckad YCTAHOBKAa, KOTOPa 3allMCbIBaa NOKa3aHHA Jar: 
[Ka, CBASAHHOrO C MeMOpaHoH. B KayecTBe aTuYHKa MIPHMeHAHCb IpOBOMOY- 
I€ TEH3OMETPbI COIMPOTHBJICHHA. TeH3OMeTPbI H3POTOBJIAMCb U3 KOHCTAaHTaHO- 
i MpOBOMOKH AHamerpom 0,03 MM, HMeJIM CONpoTHBseHHe NOpsyqKa 200 om 
quuuy pewerKu 20 mm. U3mepenve mpoBogusoch m0 cxeme MocTta YHTCTOHA. 
Se TEH3OMETPbI HaXOAWJIHCb B 3OHE C MOCTOAHHOM TeMMepaTypoH, a MOTOMY 
(OpMaLMH TylaCTHHOK H TeMMepaTypHble H3MeCHeEHMA YAeNbHOrO CONpPOTHBUJIe- 
[1 IIPOBOJOK TeH3OMETPOB ObIJIH COBepleHHO OAMHAKOBBI. Takum TyTeM yla- 
Cb H30eEKATh BIMAHHA TeMMepaTypbl Ha NOKasaHuA JaTunKa. 

IIpu jelicrsuu JaBpneHHa Ha MeMOpaHy MeHAJIMCb CONPOTHBJICHHA TeH3O- 
TPOB, HaKJICCHHBIX Ha Hee. 

Tlepeq KaxkbIM OMbITOM NpoBOsMTach rpakyupoBka AaTuuka. Jlna sToro 
) Bceli cHcTeMe CO3JjaBavIca BAKYYM, JaBseHHe C BYX CTOPOH MeMOpaHbl OblIO 
MHAKOBbIM. 3aTeM BITYCKOM BOSJyXa JlaBJIeEHHe B pe€aKIMOHHOM COocyJe NOBbI- 
ANOCb, B TO BPMs KaK B KOOKOUIe OHO OCTABaIOCb HEH3MEHHBIM. OTO JaBseHHe 
MepsJIOCb IPH MOMOUM PTYTHOrO MaHOMETPa H OJHOBPCMEHHO 3alIMCbIBAaJIOCb 
| ocunsorpamMe. Kaxkqomy JaBuieHnio, elicrByroulemy Ha “eMOpaHy, Ha OC- 
(OrpaMMe COOTBETCTBOBAI OTPe30K MeXKy 3alHcbio [int HayabHoro AaB- 
HUA WH Jia JlaHHoro gaBmeHua. Ha OCHOBaHHH TOMYYeHHBIX pe3syJIbTATOB 
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CTPOHWJIHCb rpaAyupoBogHbple KPHBBIe —3aABMCHMOCTb MexK]y MaBJICEHHeM H C 


KJIOHCHHeEM 3allMCH. Ha OCUMIIOPPpaMMe. 


IIpH mpopeqenut onbiTos 


BKJOUaICA JO BBeEXCHHA CbIPbA B peakTop. Ha ocuuJ 


Genuyung, Aporop - 
UUOHAbHAA 
dabneniro 


Epema, cek, 


| 
A 


U 
i] 
e) 


HATpHTa pH Temmepatype 227,2° 


patype 227,2°, koropaa mo3BomaeT ONpeeHTb aBsIeHHe B peaKUMOHHOM CO 
cyle H, CIeAOBaTebHO, CTeMeHb NpeBpalleHHA B w060H MomeHT BpeMeHH. Tai 
KHM OOpa30M, 110 OCI{MJIIOrpaMMe MOXKHO OMpeJeHTb IA MHOReCTBA PasJAy 


HBIX CTeMeHeH MpeBpalleHHA BpeMA 
peakUMH, COOTBeTCTByIOMlee Kak JON 
M3 HAX. 

YcTaHoBeHve NMopsKa peakiHH 
MIpOBOAHIOCb NyTeM onpeeieHnst 
KOHCTAHTbI CKOPOCTH peaKUMH ws 
10—15 pa3mmunHpix creneHeli mpeBpa- 
IWeHHA JWI KaxKOH uccne_oBaHHou 
Temnepatypbl. PacueT KOHCTAHTDI 
cKopocTH k 10 ypaBHeHHIO MOHOMO- 
JIEKYJAPHOH peaKWHH MOKa3al m0- 
CTOAHCTBO BeJIMUMHbI k Mp KaxKOU 
43 HCCI€OBaHHbIX TeMMepaTyp, Tak 
KaK OTKJIOHCHHA OT OCpeHEHHOH Be- 
JMYMHbI OYLHb He3HauMTeIbHbI. IIpu 


BCe€X MCCJI€MOBaHHbIX TeMMepaTypax OTKJIOHCHHA ObIIH BeMYHHaMM TOrO 
mopayKa, Kakve MpHBeyeHbl B Tabs. | QA KOHCTAHTbI CKOPOCTH pacnay 
MpONMHUTpHTa MpH Temmepatype 227,2°. 


Pe3ysbTarbi OMBITOB H ycTaHOBJIeHHe KHHETHYeCCKOLFO nopxAyKa peaKUHH 
C3H,ONO > NO + 1/, CsHsCHO + 2/ CsH;,OH 


JICHTOMp OTA Hb MeXaHH3M 


. 1. OcuHasorpamma onpita 10 pacnagxy mponns- 


ink 


Puc. 2. TemmepatypHbie 3aBHCHMOCTH KOHCTAH’ 
k  CkKOpocTH 


OcHHMIOrpad 
orpaMMe Moly yasac 
OTMeTKa, COOTBETCTBYIOULA| 
HauaJIbHOMY 1101 OXKCHHIO Mem 
Opanbl. SaTeM B peaKIHOH 
Hb COCY]| BBOAMJIOCb CbIPbE 

W 3amvcb NOKa3saHHH aTun 

Ka IposouKalacb HeEOOXOsH 

'; Moe JIA peakKUMH _BpeMaA. © 
: Ha puc. |  upuBeyent 
ocluorpaMMa, Nouydenl 
Had B oOnbire 0 paciayy 
IIPOMHAHHTpuTa TIpH TeMNe 


a 22:10 Yap 


pacnaga MponHaHHTpHta (a) 
6yrumHuTpHta (6) 


Ta6anna 4 


Bae Creneub poate Orxuon. K oot CreneHb sorte, Orxaon. K 
yun, | MPeBpallle- | peaxnnn K, | OTC OCPEA- || uu, | UPEBPalte-| pneaxnun K, | OT C& Ocpen~ 
cek. bua, F cex7! HeH. 3Hau. ceK. Hua, E cex-! HeH, 3Hau. 

15 MS} 0,00793 +0,88 180 76,4 0,00796 +0,50 

30 212 0, 00792 +4 ,00 210 81,6 0, 00801 —-0,12 

45 30,4 0, 00804 —0, 50 240 82,2 0 ,00796 +0, 50 

60 38,0 | 0,00795 | -+0,63 270 88,4 0,00795 | +0,63 

90 o4,2 0 ,00797 —0,38 290 90,0 0 ,00790 +1,24 
120 61,6 0, 00798 —0,25 425 96,8 0, 00807 —0,87 
150 70,0 0, 00800 0,00 

Gpe mime 0, 00800 


TloqcuutTanuble Wis KaxK OH TeMnepaTypbl OCpeHEHHbIe KOHCTAHTbI CKOPOCT! 
peakWun paciaa MpONMHATpUTa uM OYTHIHUTPUTa MpescraBsenbl B Tan. 2 
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ly YEHHbIE aHHble’ MO3BONAIOT HaliTH TeMHepaTypHy!O 3aBHCHMOCTb KOH 
HTbI CKOPOCTH peaklHH. 


s 
TaOnuna 2 
KoHcTaHTbl CKopocTH peakiHi pacnaya aJIKHJIHHTPpHTOB 


ANKHIHUT- 
pHT 


T-pa 


Auxunnut- | T-pa 
B °C B °C 


puT K, cex! 


K, cex™ 


IIponua- }200,0 | 0,00151;)) Byruaz- 208.5 0,00120 
HUTpHT;|205,7 | 0,00228 || Hnurput |211,5 | 0,00215 


223,0.) 0,00613, 220,5 | 0,00365 
227,2 | 0,00800; 226,7 | 0,00613 
229,75} 0,01050: 239, 25} 0,01200 


Ha pune. 2 npeycrapsenbi TemnepatypHble 3aBHCHMOCTH KOHCTaHT cKOpocTH 
Hala MpONMJIHATpHTa HW OYTHIHUTPUTAa; NOb3yYACb STHMH SaBHCHMOCTAMH, 
ENeIACM SHEPrHiO aKTHBALHH, KOTOPad B Cly¥ae MPONMIHHTpHTa paBHa 
00 Kan/Monb, a B cry4ae OyTHAHUTpUTa 26200 Kan/Monb. 

Hamm sknepHMeHtasbHble HCCeqOBaHHA, MpoBeseHHbIe c GombUIOH TuHIa- 
‘bHOCTbIO H B IMpOKOM J{Mala30He Temllepatyp, NOKasasu, UTO TemMMepaTyp- 
© 3aBHCHMOCTH KOHCTaHT CKOpoOcTeli pactajla H3yYYeHHbIX aJIKHJIHHTPHTOB 
LyT: 

1 TIPONWIHUTpHTa 


== joven (OE e—34700/ RT cek?; 


1 OYTHJIHHTpuTa 
k — 4.5o : 1018 e—36200/ RT cek 2. 
TlomyuanHuHble Ip MCceqOBaHHH JaHHble, B YaCTHOCTH NpeASKCNOHeEHMHalb- 


M WIeH B ypaBHeHHu AppeHuyca, OKa3aJIHCb BeJIMYMHaMH, YKJa]bIBalouln- 
cH B TIpeyemax, XapaKTepHbIX JIA MOHOMOJeKYJIAPHOH peakuHH. 


Tlocrynusio 
29 XI 1955 


_Jloxnagn AkayeMun Hayk CCCP 
1956. Tom 109, Ne 3 


PH3HYECKAA XHMH§ 


A. C. HOBHKOB u @®. C. TOJICTYXHHA 


BASKOCTb BYTAJMEH-CTHPOJIBHbIX MOJIHMEPOB 
B TBEPJOU ®A3E 


(IT pedcmas.neno axademuxom B. A. Kapeunoim 21 II 1956) 


Uccneqopanve BxA3KOCTH B 3aBHMCHMOCTH OT MOJIEKYJIApHOrO Beca MpOBeeHt 

Ha JByxX OOpasuax GOyTajMeH-crMpombHOoro momumMepa: CKC-30 u CKC-30A) 

NONYYeHHBIX  IpH TeMMepaTypaX NOJMMepHsallHH, COOTBETCTBEHHO, db) 
Hu -+D°. ty 

| BaskocTh NOMMepoB HM UX *PpakUAH B TBeEpAOK (pase U3MepsAacb Ha CHBUPO} 

BOM IijlacTometpe Tuna Tosctoro (7). Ha pue. | npeqcTapneHa THNMYHAA KpMBé ; 

neopMaimsa —Bpema, TomyaeHHad Ba 

a0 

: 


3ToM pHoope. V3 smHewHoro yuacn 


a KPHBOM BASKOCTb BbINHCIAIAaCb 10 Mop 
N MysIe 
we 8} w= oh, | 
x de/dt ’ 
y 
xo re 7 — BASKOCTb B Mya3ax; ¢ — HalpAy 
*KeHve CABHTa B uH/cM?, coxpaHaemoe H 
0 CTOAHHBIM BO BpeMs OMbiTa; A — TOMUIMHE 
200 = 400 —S «600 ~~ «B00 cek ~=s OOP ABW B CM; © — BEHUHHA CMELICHHA F 
Speman cm; ¢ — BpeMal B CeK. 
Puc. 1. 3aBpucuMocTb JepopManHu ciBH- HismepeHHe BASKOCTH IpOH3BOAMIOCE 
ra OT BpeMeHH Aid OyTaqMeH-cruponb- Mp TemMepaType 82° B o6macTH Hampa} 


HOrO Kay4yKa X*KeHHH, Te COXpaHAeTcH HbIOTOHOBCKHI 
XapakTep TeueHHa. 

IJomimepbt Obl = pasqeneHbI Ha dpakuun*. Jia pacrBopumerx pak 
UHM ObIIH OMpeeJeHbI MOJIEKYJIAPHbI Bec, XapaKTepHCTHYeCKaA BASKOCT 
B pacTBope OeH300a, KOHCTaHTa K’ 1m MCTHHHaA BASKOCTD B TBEP Joli pase (eM 
Tao. 1). 

Fla puc. 2 Jana 3aBMCHMOCTb BASKOCTH B TBEpAOli ase Jud Spakuuit o60n 
MOJIMMEP OB OT BEMUMHbI MONK yApHOroO Beca. Ha puc. 3 MOKa3aHa 3QaBHCHMOCT 
Ig 7 orlg M ana CKC-30, CKC-30A** u gna conocrapneHua Coe 
aHHble WIA TOMMM30OyTHIeHa, TOmMyYeHHBIe PoKcom u Dnopu (?). 


* 

PpakWHOHHPOBAHHe MOJHMePOB NpOMsBOAMIOCh H3 SeH3O/IbHBIX PacTBOpOB KOHILeHTpa 
uu 1,6% meTuOBbIM CHHPTOM MPH MOCTeMe€HHOM OxJIax%KeHHH pacTBopa. CKC-30A Obi, 
pasnenen Ha 7 dpakunli, v3 KoTopbix I dpakuHA Mocne BbINeNeHHA Oba HepacTBOpHMoH 
CKC-30 paszenen ua 8 bpakunti, us xKoropprx I u II mocae BbIeJICHHA HepacCTBOPHMbi 
Bo dpaxuyuu BBOJHNOCh 2 Bec. vacTH denn-B-HabTHnamuna Ha 100 Bec. uacreit KayuyKa 
MouekyJspHbit Bec Aaa dbpaxnnu CKC-30A PacCdHTbIBAJICA H3 BHCKO3HMeTPHYUeCKHX aH 

ct 7° . | 

HBIX 110 rare [y] = 2 4M" a gana gpaxuni CKC-30 ONpeleAICA MeTOMON 
ocmomeTpHH. Onpeyenenue K’ npou3sBo == fr ‘ 

p pea i) HIOCb H3 COOTHOMIeHHA Xarrunca Ayn =[i)-+K’ [ne 


Ypenuuenne KoncTaHTpl Kk’ YKa3bIBaeT Ha MOBbIMeHHE PasBeTBJICHHOCTH MOJICKY JAPA) 
wenen. 


hE . i 
HexsmenHocth MONeKyJApHOH cTpyKTYpbI (ppakuni B mpomecce onbiTa KONTPOMHpo 
BallaCbh TIO PpaCTBOPHMOCTH H BeJIMYHHE XapakTepHCTHYeCKOH BASKOCTH. 
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Ta6nmuna 1 
OcHOBHbIe MOJIeKyJIApHble XapaKTepHCTHKH (pakUHi OyTaqHeH-CTHPOJIDHBIX KayUyKOB 


CKC-30 A CKC-30 
ee Oe ee ee ee Sn s eS PS ee ee 


pak- 
[uu MOJI. Bec. oy BXSKOCTh MOJI. Bec. BA3SKOCTh 
paxnun K [1] bpaxunn ae K’ in] pakonn 
B l1ya3ax PakhaH B 1ya3ax 
I Hepactsopuma, reab-ppakuus Hepacrsopuma, rewb-paknna 


ie |..775000:), 05845. | 5,24 1, 4,854-4001] .  — = 

II | 515000 | 0,725 | 3,92 | 4,173-1012 [1000000] 2,38 322 poet 

V | 377000 | 0,589 | 3,14 | 7,663-101° |~ 901000 | 1.80 2°76 | 4,866-1010 
V | 199500 | 0,535 | 2,00 | 5,06.409 257000 | 0,92 |“4,92 b=” 


JI 70200 1,00 1,26-107 180 300 | 0,70 hove le 38). 11-107 
I] 40100 — 0,64 2, 84-105 97 400 — 142 ni, 50-408 
I] — -- = = 48 009 — OF 50) 4) 2,d3m40> 


@pakuuu KayyyKa CKC-30 xapaxktepusyrorca Sobel pasBeTBJeHHOCTHIO 
m CKC-30 A, oco6eHHO B O61acTH BbICOKUX 3HaYeHHH MONeKYy/Ap HbIx BeCOB. 
i3kocTb CKC-30 B TBepgo (base H B pacTBope 
H30Jla HuKe, ¥em Jus CKC-30A. pu ymenpuennu 
WIEKYAPHOTO Beca pa3sIHUWe B BASKOCTH JIA 
OUX MOJMMepOB CriaKUBaeTCH, YTO CorsmacyeTcaA C OF- 
BPCMCHHBIM BbIPABHHBaHHeM TOKasaTeia K’, Xapak- 
PH3ytolllero pasBeTBJICHHOCTh Leneli. TakKHM OOpa3om, 


ff eee 
@ 
10 


[Be 

xf 

i=) 

=i 

e) 
200 400 P 600 600 1000 

a lg 
Puc. 2 Puc. 3 


ic. 2. 3aBHCHMOCTh BA3KOCTH dpakuHii B TBepfoli dase oT MomeKyapHoro Beca. [ — 
CKC-3 A; 2 —CKC-30 
ic. 3. 3apucumocts Ig q ot lg M; 7 — CKC-30 A; 2 —CKC-30; 3 — nonnusobyTHeH no 
TaHHbiM Poxca uh DuopH, NonyyeHHEIM mpH 217° 


1K B pacTBope, Tak HW B TBepAOl dase HaGmOMaeTcA CHWKeHHe) BASKOCTH 
YBEJIMUCHHeM CTeHCHH paSBeTBJIEHHOCTH, ITO COYCMOBIEHO, BEPOATHO, OOMbIeH 
IOTHOCTbIO YIMaKOBKH JI pa3BeTBJICHHbIX TMOJIMMepHBIX rere. 

V3 mpefcTaBJieHHbIxX Ha puc. 3 aHHbIxX clefyeT, YTO B WIMpOKOM AMallasone 
IEKYIAPHBIX BECOB COXpaHseTca WHHeliHad 3aBucuMocTb Mexyy Igy ulgM 
1K JIA OyTaMeH-CTHPOJbHbIX MOJMMepOB, Tak U AWA WomMMsOOyTHeHA, UTO 
ISBONACT MONVUHTb cyleyioulMe COOTHOMEHHA: 


ana CKC-30 Ign = 41g M — 13,2 
naa CKC-30A Igy = 6,941lg M — 26,7 
a llommMuso6yTuseHa Ig 4 = 3,17 1g M — 12,37*. 


Mi3smMeHeHuHe BASKOCTH B 3ABHCHMOCTH OT MOJICKYJIAPHOrO Beca AIA UCCIeLO- 
1 HHbIX OyTaHeH-CTHpOJIbHbIX NOJHMMepOB aHaJIOTHYHO TAKOBBIM JIA TIOJIHH30- 


* BaskocTb NOMH300yTHJeHAa oMpezenaach mpu 217° (*). 


On 
~I 
~l 


OyTueHa HM TomucTHpoua (7). [lepBonayabHoO HaOsmOMaeTCA peskoe BOSpacTaHut 
BASKOCTH C YBeNMYCHHEM MOJIEKYJIAPHOrO Beca, a3aTeM, HaYHHaA CO 3Ha4yeHHs 
mMoleKyapHoro Beta, 300 000—400 000, ckopocTb MNOBbIMeHHA  BA3KOCTI 
3HAYHTeIbHO MeHbIUe. BepoaTHO, B H3YYeCHHbIX IIpedeswaX MOJICKYJAPHbIX BeCO} 
XapakTep STO 3aBHCHMOCTH ABJIAeCTCA OOWIHM JIA BCX MOJHMEPOB. 

Panee Obla yCTaHOBJIeHa aHaJIOrHYHad 3aBHCHMOCTb M€XaHHYeCKHX CBOHCTI 
BYIK@HH3aTOB OT MOJIeKyAApHOrO Beca OyTaMeH-cTHpOJbHOrO KayyyKa (3) 
XapakTepHo, TO NpeesbHOe 3HAYCHHE MOJIEKYJIAPHOrO BeCa, C KOTOPOrO HauMK 
HaeTCA Masloe H3MeHeHHe H3y4aeMOro CBOHCTBa, COBMaaeT IA BYJIKAHU3aTOE 
W CbIPbIX Kay4ykKoB. Tako xapakTep H3MeCHCHHA CBOMCTB MOJIMMePpOB C POCTOW 
MOJIEKYJIAPHOFO BeCca, BEPOATHO, CieyeT OOLACHHTH CIlyTbIBAHHEM MOJIeKY JAD: 
HbIX [ele C OOpas0BaHHeM Y3JIOB H NeTeb, KOTOPbIe IPH AeHCTBHM BHELMIHErC 
HallpAXKeHHA MO MCXAHHYeCKOMY IIPOABJICHHIO CXOJHbI C XHMHYCCKHMH Y3J1aMH. 

Hasuune pasBeTBJIeCHHOCTH y MOJMMepOB CHH*KaeT aOcOOTHOe 3HadeHHE 
BA3KOCTH KaK B TBeEPAOH case, TaK HW B pacTBOpe, HO He H3MeHAeT OOUIErO Xa: 
pakTepa BA3KOCTH B 3aBHCHMOCTH OT MOJI€KYyJIAPHOrO Beca. 


HayHo-HceceloBaTeIbCKHH HHCTHTYT Tloctynusio 
Pe3HHOBOH MpOMbILJIeHHOCTH o IT 1956 


WHMTHPOBAHHAA JIMTEPATYPA 


1 M, Tomero nt, Kom, sxypre wl0, 36) 1948). baa Gee omc mr wenn 
J. Am.Chem. Soc., 70, 2384(1948). 3A. C. Hopuxos, M. B. Xatxuna, 
poxuna, Koan. «ypu, 15, I, 51°(1953). 
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Jlokaagn Axkagemun Hayk CCCP 
1956. Tom 109, Ne 3 


PH3SHYECKAA XHMHA 


A. H. MIPABEXHHKOB u usen-Koppecnonzent AH CCCP C. C. MEJIBEJLEB 


ICCHENOBAHHE MEXAHH3MA w-TOJIMMEPH3AWHH XJIOPOMPEHA 
METOXOM MEUEHbIX ATOMOB 


Panee (*), HcXO4A H3 aHHbIX O KHHETHKeE MOMMepH3anun XOponpeHa 
NPHCYTCTBHH @-MOJHMepa, HaMH OblWIO BbICKAa3aHO TIpeNOMORKeHHEe O TOM, UTO 
IMIMUPOBAHHe Ip ©-TOMMEPH3allMH CBA3AHO C BOSHHKHOBeHKEM B TOHMepe 
IKAIbHBIX HalipsxKeHHH SHTPOMMHOrO XapakTepa, MPHBOJAIMMNX K paspbiBy 
WIMMEPHBIX MOJICKYJI H, CJIEOBATeIbHO, K OOPa30BaHHlo CBOGOOJHbIX payuKa- 
B. Hacrosmasn paOoTa NOcBAIeHa SKCNepHMeHTaIbHOl MpoBepke Npeqnowo- 
eHHA O MIpOTeKaHHH B XOJe ©-NONMMepH3alHH MpPOWeccoB, IPHBOAAMAX K pas- 
iBy C—C-cBasei MomMMepHbIX Were. C STO WembIO HaMH Obl CHHTe3HpoBaH 
1OpompeH, COsepKawini pakwoakTHBHbIH u3s0TOM yraepoya C4. CuyTes Opin 
VIeCTBICH TO ciesyrolueH cxeme: 


--H,0 --HCI 
= CH as CH CH, = CH CasCH) 


— CH, = CH — CCl CHp. 


+M 
BaCOgs 


— a 2 


BaCz roropusica HarpepaHueM BaCO; c metaaumMueckuM Mg B Toke aproHa 
» 700°(7); MomuMepH3alMA WH THApOXMOpHpoBaHHe alleTHMeHAa MpOBOAMAHC, 
IPHCyTCTBHH KaTasIH3aTOPOB, NpeACTaBIAIOWIHX COGOH cMecb Cue2Cle, NH,Cl 
mC! (°). ; 

M3 payquoakTuBHOrO xsOponpeHa OObITHbIM TyTem (') OblI TIpHrOTOBJIeH 3a- 
IbII -MONMMepa H HCCIeOBaHO pactipeseseHHe pauOakTHBHOCTH B MOJH- 
spe, MOJYYeHHOM NOMMepH3allHel HepayHOaKTHBHOrO XJIOPOMpeHa Ha 3TOM 3a- 
ype. B 3TOM CyYae, CCIM NOMMMepH3alHA He CONPOBOXKMaeTCA Pa3spblIBOM 
WIMMEPHbIX MOJIEKYJI H BHOBb OOpa3yi0llNlica MOJMMMep MpoOcTo HacaMBaeTeA 
MCX OJHbIM 3apOJbII, paqHoaKTHBHOH JOuKHA ObITb TOKO WeHTpasbHaw YacTb 
IMMepa; eCJIH %Ke TPH MOMMMepH3allHH MpOHCXOAAT pa3pbIBbI MOJIMMePHbIXx 
WIEKYJI MO cBA3HM C—C, TO paMOaKTHBHBIM JOJDKeH ObITb BeCb MOMHMEp. 
WIYUCHHbIE Pe3yJIbTATHI, IPHBeAeCHHbIe B TAO. 1, MOATBeEPKAaloT BTOpoe mper- 
WIOXKEHHE. - 

Takum o6pa3om, pe3yJIbTaTbl HacTosMel paOorbl, a Take aHHble, ONyOH- 
BAHHbIe pavee ("), MOSBONAIOT ONMCATh NPOUECChI, NPMBOMAILMe K OOPasOBaHHio 
MOMMepa UpH MONHMepHsalMH XNOpoMpeHa, cueyIoulelH CXeMOH. 

Tipu nonumepusauun, BeseycTBue (:blyKTYalM KOHIeHTpalMt MOMMepHbIx 
IEKYJI H CBOOOAHIX paUKaJIOB, BO3MOPKHO OOPas0BaHHe «CIIMTbIX» YYaCTKOB 
OBbINeCHHOM, MO CpaBHeHHIO CO Bcel} OCTabHOH CHCTeMOH, KOHIeHTpalueli 
ieKy WomuMepa. Takoro pola ymmoTHeHHA OyAyT, OYeBHAHO, BecTH cebsa 
K CBOeoOpa3Hble OCMOTHYECKHE AYeHKM: MOJIEKYJbI MOHOMEpa OyAyT cBOOOLHO 
(bbyHAupoBaTb BryOb YMNJOTHEHMA, MOMMMepHbIe KE MOVICKYJIbI, CLIHTbIC 
a|MHY!O TpeXMepHylo CeTKY, He CMOrYT BbIMiTH H3 OOMacTH ynuoTHeHHA. B pe- 
bTaTe STOO MOMMMepHad CeTKa B TaKOM YIWIOTHEHHOM yuacTKe OyeT Haxo- 
TbCH B HallpsxxKeHHOM COCTOAHHH. CKOPOCTb MOJHMepH3alHH BHYTpH YINOT- 
HMA, OAarOapA MOHWKeHHOM CKOPOCTH peakWHH OOpbiBa, OyeT BbIIe, YeM 
OCTaJIbHOMi YaCTH CHCTEMBI, IIPHYCM BHOBb OOpasyioulHecH NOMHMePHBIe MOUJIe- 
Jbl B pe3yJbTaTe MpoweccOB CTpyKTYpHpoBaHHA OyAyT «IIpHIUMBaTbCA» 
nomumMepHoit cerKe. Bce 9TO mpHBeseT K HeMpepbIBHOMY yBesMYeHHIO OTHOCH- 
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Tato nat 


TonuMepsalua XjOponpeHa Ha paXHOaKTHBHOM 3apO/bIIe w-TIOJIHMe - 

pa, NomyvenHoy oronomumepH3auHei xuopompena; Temmepatypa 20°. 

Bec ucxogHoro 3apogpila 0,23 1. AKTHBHOCTb HCXOAHOrO 3apOfbilla 

41616 ummyspcos 3a 5MuH. (HaBecKka BaCO,* sprue 20 mr/cm? **). Bec 

nmonyyeHHoro nomHMepa 1,20 r. ®on 4X 16 uMmybcoB 3a 5 MHH. 
‘ Tliomanp dusmprpa 5,7 cm? 


Mecto B3aTua Mpobbi 


BaCOy, mr/c?m 

Uncao um- 
16 

3a 5 muH, NV’ 


Ny JIbCOB 
(N’—N 
con) 


S 


TlopepxHocTb nowMMepa . 
LlenTpajibHad 4uacTb 


TIpomexkyTOUuHBIM yuacToK . 


IIpumeuaunne. Ilpu 


* Jina onpeyeeHHA aKTHBHOCTH HaBeCKa NOJIMMepa OKHCJIAJIaCb MeETO- 
OM MOKporo ‘coxw2KeHHa 10 Bax-Casahixy (*) H oOpasopapminlica CO, mo- 
rgomaica pacTBopom Ba (OH)s. 
ppiie 20 mr/cm? uHcuIO HMNYJIbCOB He 3a- 


** TIpH HaBecke BaCOs 
BHCHT OT HAaBeCKH. 


#ee = K — N,/N, rae N,— waco uMiybpcop mpH HaBecke BaCO3 


> 20 mr/cm? (°). 


Te@IbHOH KOHICHTpalwHv MWOMMMepa B TaKHX YHVJIOTHEHHAX, a CJIELOBATCJIbH 


PaBHOMepHOM paclipeweweHHH MWCXOJHOrO 
3apOblllla AKTHBHOCTb NOJMMepa OJDKHa Opla 6bI ObITb paBHa 416 x 16 X 
x 0,23: 4,20 = 79,6 x 16 ummymbcoB 3a 0 MHH. . 


5 AB le, Cost gO0 7) Ae 2taearens 
6.63.) 67k 63 Ge tet S el ees : 

1,06 | 55,4 
12,80° | 77° 1°73 1 404%) 76,0 

1,05 | 75,6 

4.45 9 bo RO 


K BOSpacTaHHlO OCMOTHYCCKOPO JlaBJICHHA (OKaIbHOMY TIOHH2KEHHIO JHTPOMH 


a 
Pas 
QSL gg 


J Vee 1 


4 
0 20 40 -Y¥ae 


Puc. 1. Tonumepuzanua xsopompena B 
IIpHCYICTBHi) ©-MOuMepa XJOpolpeHa Ha 
pecax Max-Bena npu 20°. a—onnir 1— 
3aposbll nomyuen doTonosuMepusanneli 
xsopompena (1); 6 — onbit 2 — 3apoxpnu 
HOMyUeH MOMHMepH3aniel Xopompena Ha 
MeTaMueckomM Na; 6 — onpir 3—B Ka- 
yeCTBe BapoOAblUa HCHONb30BaH MOMMep, 
NOJIYYeHHIN B oMbite 2 


nepatypax (5—25°) mpakTuyecKH paBHa HYJIO, HW MO3STOMY H310%KeHHaA BbUL 
CX€Ma ABTOMATHYCCKH MPHBOAMT K JIMHCHHOM 3aBHCHMOCTH MexKy CKOpOcTS 
NOJIMMepH3alHH WM BeECOM o-TOMMepa. OTKIOHeHHe OT 3TOH 3aBHCHMOCTH, Hal 


980 


HM YBeJIMYeCHHIO CTeMeHH HallpAxXeHHOCT 
TOwHMepHow ceTKH. HanpsxeHHOCTb mone 
peuHbIX CBASe€H TakOH CeTKH OyeT, o4e 
BUHO, HeEOAMHaKOBa, H NOSTOMY MpH JO} 
CTaTOYHO BbICOKHX KOHIeCHTpaluax MOM 
Mepa HaHOovlee HallpxAxKeHHbIe CBASH OYA) 
paspbIBaTbcaA, TO MpHBeyeT K _ ysBe 
JIMYCHHIO OObEMA YIWIOTHEHHOTO y4acTKé 
HM CHMKCHHIO OCMOTHYeCKOrO JaBJeHHA 
OjHako JO Tex Op, MOoKa B_ cHCcTeMé 
MMeeTCH MOHOMeP, PaBHOBeCHOe COCTOAHHE! 
COOTBeTCTBYy1olee HaOyXaHHIO MOMMMepa 4 
JaHHOW CTeENeHbIO CLIMTOCTH B MOHOMepe} 
He MOXKeT ObITb AOCTHTHYTO, TaK Kak po 
TeKaHHe MOUHMMepHsalHn OyeT CHOBAa 10! 
BbILMaTb OCMOTHYeCKOe JaBJIeEHHe AO ypoBi 
HA, COOTBETCTBYIOMCrO paspbIBy HaHOoue: 
HallpaXKeHHbIX CBA3eH. PaspbrB TomHMep! 
HbIX MOJIEKYJI OyAeT, OUCBH AHO, IPUBOUT! 
K OOpasoBaHHlO CBOOOAHBIX pasKaJoB, : 
CJIEMOBATeIbHO, H K HHMWMMpOBaHHIO 10 
JIMMepu3alun. CKopocTh peakiuH OOpbIB: 
IIpH WOCTaTOUHO BbICOKHX KOHUCHTpalus: 
MOJIMMepa WM CpaBHUTeIbHO HH3KHX TEM) 


Hoflaiouleecs pH Temmepatypax Bie 35° (1), cBA3aHO Cc yBenHUeHHeM CKOpo- 
WU peakiHu OOpbIBa BCJIENCTBHE BO38paCTaHHA NMOJBUXKHOCTH TLOJIMMEp HbIX 
WeKy Cc TemMnepatypoli*. a 

V3n0%KeHHbIe BILLIE MIpeACTaBJICHHA O Me€XaHH3mMe IIpOWeccoB, MpOTeKarollux 
IH ©-NOJIMMePpH3alyu XJIOPONPeCHa, MO3BOJIAIOT TIPCAMOJORXUTb, TO BOSHHKHO- 
*+HHE W-NOMUMepa MH €rO poOcT He OyAyT 3aBHCeTbh OT MeXaHH3ma OOpas0BaHHnA 
IpOAbia (yYNOMOTHEHHOM MOmMMepHOl ceTKH). MoxkKHO OmKUAaT, YTO o0pa30Ba- 
Te -llOMMMepa OyJeT MPOUCXOAUTh HM pH NOAMMepusaluH XMOponpeHa 110 
IHOHHOMY MeXaHHsMy; TaK Kak HaJIHuHe JNEKTPOOFPUUATeMIbHOrO 3aMeCTHTEJIA 
OCTATOYHON ABOHHOH CBA3H NOMHMepHOH MONeKysbI Aenaer STY CBH3b ocTa- 
M4HO PCAKUMOHHOCHOCOOHOH 10 OTHOWMIEHHIO K KapOannony. IIposeqennpie Hamu 
AbBITbI TOJIHOCTbIO TOJTBep- 
40H 3TO TIpeMOO*KeHHe: 
pH nomumepusauun xopo- Henmeprsauus xsoponpens ia paxvoaxtinuon,sapont 
peHa HaMeranamueckom Na  ,,, ee a Na: seGueparvaagte Ban ae reReo 
1Oada MOHOMEpa Yepe3Na-  sapogpima 0,23 r. AKTHBHOCTb HCXORHOrO 3apompma 
OByIO (a3y, Temnepatypa 492 x 16 uMnypcoB 3a 5 Mun. (HaBecKa BaCOg spre 
7°) Hapayly ¢ p-0sHMepoM a wr/cM®). Bec nomyyennoro nonumepa 0,87 r. Pon 
Opasyercs Be ern Os CuI x 16 umnmyapcoB 3a 5 Muu. Iliomadb puibTpa 5,7 cm?, 


Taodnauna 2 


ep. Kuneruka nouMepu3a- t Ss 

‘uM xslopompena B mpucyT- = | 2%. | | 

TBUM WOyYeHHOrO Takum Meco Bsarua npobur oS OBE i 

‘6pa3oM w-NowluMepa MoH - ean Bee z 

ifeTCA TEM %Ke 3aKOHOMeEp- See es 

(OCTHM, UTO HW KHHETHKa TI0- 

MMepusalun sToroMoHOMe- _[lopepxnoctTb nomm- | 13,3 | 122 | 118 | 1,03 | 121,0 

a B IIpHCyTCTBHH 3apojplla, Mepa 44,3 | 128 | 4124 | 1,02 | 126,4 

OuIVUCHH HHI Llentpaspuaa uactb} 9,0] 120 | 116 | 1,09 | 126,6 

Ouly 4eHHOTO pu oOJlyweHHH P Pek Oia Aeon 

JIOpompeHa yJibTpaduowe- : ; ’ , 
cpeTom (cM. puc. 1) IIpomexyTouHbiit 200 la 126 G22 te OO MT 2250) 

ew oe, PHC, yyacToK 10,4] 122 | 118 14,06! 125, 


_ ONDbITHI c padqvakTHBHbIM 
I A aa te 
Ree M | BRUINS, — NOK” | ya 6xina OMTb te 492 x 16 x 0,23 : 0,87 430, =< 
av, YTO HW B 9TOM CJY- x 16 ummynpcoB 3a 5 MuHH. 

ae B xoje NOJHMepH3allny 

POHCXOAAT pa3pbIBbi MOMMMepHbIX MOJIeKyJI m0 cBA3amM C—C (ra6n. 2). 

Takum O06pa3oM, -OmHMep, NOJYYeHHDI TIpH NOMMMepH3sallMu XMOponpena 
a MetasumMueckom Na uJeHTHYeH C @-MOMHMepOM, OOpasyIONIMMcA pu Cororo- 
WMepv3alluH STOrTO MOHOMepa. 

Ilpupeyenuple 3Jecb pesyJIbTaTb! MOKa3biBaloT, YTO IPH aHHOHHOM NOAMMepH- 
AUMH XOpOMpena, HapsAy c OOpas0BaHHeM OObIUHOFO NOMMMepa (110 AHMOHHOMY 
€XaHH3My), IPOMCXONT Tak2Ke OOpasoBaHHe W-lOJIMMepa, BHYTpH koTOporo 
OJHMepH3alluaA MpoTeKaeT 0 pauKasIbHOMy Me€XaHH3My 3a CYeT pauKasos, 
OpasylollMxcA B pe3ybTATe Pa3pbIBa MOJMMEPHBIX MOJIEKY.I. 


Tlocrynusio 
28 II 1956 


LMTMPOBAHHASA JIMTEPATYPA 


WA! H. paseguwxos, CC. MeazBeqzes ATH 108% Ne 83, 461 (1956): 
Mei viGramer, G. Bo Kistiakows ky, J. Biol, Chem., 137, 549 _(1941). 
H. UW. CmMupuos, Cnuteruyeckue kayyykn, JI., 1954, crp. Dl DO mes Diem Oraulave dit, 
otopic carbon, N. Y., 1949, p. 92. 5M. Calvin, Isotopic carbon, N. Y., 1949, 317. 


* Bonee mo,poOuble TepMoMexaHHyecKHé HCCIeqOBaHHA NOKasaJlH, YTO TeMMepaTypa 
eKJIOBAHHA -MOMMepa xslOpompeHa paBHa He ~20", Kak 9TO yKa3bIBaJlacb paHee (1), 
— 28 — 30°. 
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@HZ3HYECKAA XHMH, 


r. B. CAMCOHOB u B. II. JIATBILUEBA 


ANSOY3N4A BOPA, YPJIEPOJA HW A30TA B MEPEXOJHbIE METAJIUIE 
IV, V H VI FrPYNMM MEPHOAMYECKOM CHCTEMbI 


.(IIpedcmasneno axademuxom A. H. Opymkurerm 23 IT 1956) 


Uccneqopanue Judpy3uu Sopa u yruieposqa B MepeXOHbIe MeTAaJJIbI Mpe) 
CTABIAeT CYU[ECTBEHHbIM HHTepec B CBA3H C BO3MOXKHOCTbIO BbIACHCHHA BJS 
HHA He3allOJIHeHHbIX d-3IeCKTPOHHbIX YpOBHeH MepeXOHbIX MCTAJIJIOB, a TAKX 
HOHM3aUHOHHOrO MOTeHIMala MeTamso“Aa Ha Audpy3HOHHbIe KOHCTAHTHI. 

Tludpy3usa Gopa uw yraepoga B Mepexogubie Metanmbr IV, V wu VI rpyon ne 
pHOJMYeCKOM CHCTeMbI MOUTH He H3y4aacb, eCIM He CUMTATb paooTsl ('), B Ke 
TOpOH Oba yCTaHOBJeHa BeIMUNHA JHEPrHu aKTHBaUHN pM Aupy3uu yrwe 
pogda B Bonbdpam, papuaa 112000+-3000 xkau/Monb, u cooOmenna (7), B KOTC 
POM yKa3bIBaJIMCb 9HEPrHH aKTHBaUMH pH Audpy3uu Oopa B BOMbPppaM H MC 
JMOeH, paBHble, cooTBeTcTBeHHO, 17200 u 12200 Kan/r-arom. Hexoroppie ka 
YeCTBeHHbIe HaGsHOeHuA Mpouecca AuddpysuH Sopa B MOJIHOJeCH OblIM NOMy ye 
HbI B (°). 

B uwactTosmel padore uccmeqoBamach Auddby3sua Oopa u yruepoga B Ti, Zi 
Nb, Ta, Mo uw W, mpvuem B KayecTBe OOpa3l0B HCMOb30BamuCb Ti YHcTOTO 
99,85% ; Zr (nonMAHBI) 99,99%; Nb 99,94%; Ta 99,6% (+0,4% Nb); Mo 99,98?% 
wu W 99,9%. Bce o6pa3ubl mepey HacbieHveM Oopom (cnelHabHO O4MINeE 
HbIM amopdubim c 99,1% B) u yraepoyqom (mpoKameHHoli camel c 99,8% C 
OTKHTaMCh WIA CHATHA BHYTPCHHUX HalipsAxKeHHH. 

M3mepeHve TOMMHH COB NPOHSBOAMOCh Ha MHKpOdoTorpaduax c HCHOME 
30BaHHeEM COOTBETCTBYIOMeH CTaTHCTHYeCKOH OOpaOOTKH pe3yJIbTAaTOB. 

Jlisa TOuHOrO ycTaHOBJeHHA COCTaBa OOpa3syIoOulMxca pH Auddy3un cas c o€ 
Pa3siOB CHHMaslaCb Xpylkad CTpyKkKa, TOMMHHOM MeHbINe TOMUMHbI COeB, — 
NOCJIe H3MeJIbYeHHA B NOPOWOK NOABepramacb XHMHYECKOMY H PCHTTeEHOBCKOM 
(pasoBoMy aHasH3y. 

B pesybTaTe peHTreHOBCKOrO aHasu3a ObIIO MOy4eHO, YTO IpH Audpysu 
oOpasyrotca cow TiC, ZrC, TaeC, NbeC, WeC, MoeC, TiBs, TaBs 
NbBz, Mo2B nu WeB. Oru qaHHbie Obl NOATBEpXKeHbI TAakK%Ke pesybTAaTaM 
XMMHYCCKHX AaHaJIH30B, CONMOCTABJICHHBIMH CO CpeHHMH paC4eTHbIMH CC 
AepKanvAMM MeTalONa B LudpPpy3HOHHOM coe, ONpeeIeHHbIMH, HCXOUA H 
KOHIeHTpaunh C umm B Ha rpanumax o6macTeit romoreHHocTH COOTBETCTBYK 
WAX as. 

Hsmepenne cpeHux 3Ha4eHHli MUKPOTBepJOCTH COEB MOKAa3aJIO, YTO C TOBE 
IU€HHeEM TeMMepaTypbl HaCbINeHHA MUKPOTBepOCTh NpHOmMxKaerca K TaGwut 
HbIM 3HaYeHHAM MHKPOTBEPAOCTH, YCTAHOBJICHHBIM B COAX KapOuAOB u GC 
PHAOB. 

Tlonaraa, TakVM oOpasom, 4TO cocTaB Judppy3HOHHbIX c0eB ycraHoBae 
C HOCTATOUHOM ONPeeNCHHOCTHIO, Mbl IPOHSBeIM pacueT Auddy3HOHHBIX KO! 
CTaHT 10 OObIMHOMY JIA peakTHBHO AudppysHu MeTogy, OmMCaHHOMY B pa6ot 
I’. C. Kpetimepa (3). 

JIA ONpPeNeeHHA TEMNepaTypHO 3aBHCHMOCTH KOS ppHMeHTa peakTHBHO 
Iupysun Obwin paccunTanbl sHayeHun Cy—Ce2, Bxojsamme B ypaBHeHHe 


D (Cy Cz) Debi as 


KK PasHOCTH BeCOBbIX KOHICHTpauMli MeTamOHAOB Ha rpaHHuax obmacreli 
MOPeHHOCTH KapOuAHbIX WIM OOpHAHbIX (paz; BeEMUMHBI 3HeEprHH aKTHBAILMH 
CCNUTPIBAIMCh AHAJIMTHYCCKH MO OOMeENpHHATOMY MeToyys(‘). 

IlonyyeHnpie Mp 9TOM ypaBHeHHa cBeyeHD B Tabu. 1. 

SuaveHusa SHepruli aKTHBaHH MpH Auppysuu B, Cu N B nepexoynpre me- 
mbt IV, V uw VI rpynn nepuoguyeckoit cuctembt (cM. Ta6u. 2) O6HapyxuBatoT 
[| 3AKOHOMepHOcTeH, CBOAALIUX- 
| K culeqyiouemy: TaOauua { 

1) Suepruu akTuBalun pn Judp- CBoqkavypaBuennii Audpysnn 
3M MeTaiOHa B Mepexoyuple $ 


Tab OMHOM WH TOK 2Xxe rTpynMr ss c 
pHomMyecKoO cHcTeMbI BOspa- 2s ewe 
aloT C YyBeJIMYeHHeEM aTOMHOrO 2a6 RES tical an 
Mepa MeTamMYeCKOrO KOMMO- Sak Res 
HTA. - 
2) QHEprHv aKTHBALHU 3aKOHO- 
-PHO BOSpacTaloT pH Mepexoye eee Sor ny eee 
‘OopHyA0B K KapOujam ui Jasee BC GMA BOE OOU0 | Dim 2752} 108 eT 
ioe Cicix ecunaex ite NbeC | 18900-45700 | D=3,14.10%e—9450/7 
as TasC | 19300-46500 | D = 1,98-104e—260/7 
MosC_ | 33400+10300 | D = 2,26.108e—16700/7 
ie NEDEXORS OF STEMENTOB 9 WiC | 39500-£13400 | D = 1,82-10%e—19750/7 
u Vrpynm nepnoquueckol cu- f = _4570/T 
eMbI K 9ulemMeHtam VI rpynnbl ne OES ABIOT | es 1 
€prua akTHBALMH Up Audpbysun NbB, | 14130-4900 | D = 5,62.103¢ 60/7 
: y TaB, | 16900-L61 = 3g—8450/T 
aux C pe3kO Bo3pacTaeT, B TO Ki . eee Sees 7150/7 
€MA KaK pH juddby3suH B HUX oe OD ean oe 
PRHARODY WsB | 20400-46400 | D = 3,72-408¢—10200/7 


SHEprHA AKTHBaUMH BO3pacTaeT 
3HAUHTeIbHO. : 

Tak Kak pajiuycbl aTomosp B, C u N paul, coorspercTBeHHo, 0,91; 0,77; 
(1 A, TO cleqoBano ORKUAAaTh, YTO JHEPIHH aKTHBALMM Up Audpy3uu B KpH- 
AJM YECKHE PELUCTKH M€TAaJJIOB KPYIIHbIX ATOMOB B 6yAyT OoubuUe, YeM IPH AHCp- 


Taodnauna 2 


SHeprud akTHBalHH (B KaJI/MOJb) pH AZupdysuu B, 
C, N B MepexogzHbie MeTaJwIbl (3HaYeCHHA JA QHeprH 
aKTHBalHH MpH Aupdy3uH a3soTa B3sTbI 110 (°)) 


Ti Za Nb Ta Mo. Ww 


9150} — }14130 | 16900 | 14300} 20400 
17500 | 17900 |18900 | 19300 | 33400 } 39500 
36300 | 39200 |25400*| 39400 | — = 


Zow 


* OueBHHO, 3aHH?KeHHOe 3HaueHHe. 


uu aTomMoB C u N. Ognako 9KCIepHMeHTaIbHO OOHAapyxXKUBaeTcH OOpaTHas 
IpTHHa, KOTOPad B H3BECTHOM MpHOM2KeHHH MOX*KET ObITh OOBACHEHA, UCXOMA 
| paccMOTpeHHA MexaHH3Ma pouecca udpysHu B, Cu N B kpuctanun- 
CKHe pellleTKH MeTamoB mMepexoqHoH rpynnp. ubpysuaq B 9TOM cydae 
JIACTCA PCAKTHBHOH, T. €. COMpOBOKaeTca OOpas0BaHHeEM XHMHYCCKHX CO- 
HHeEHHM, MpeAcTaBMAIOULMX (:pasbl C OOMIHM JJIEKTPOHHbIM KOJIJIEKTHBOM aTOMOB 
Tama HW MeTalmonya. 

Kak 6bluIO MOKa3aHO pauHee (°), CHOCOOHOCTh ATOMOB MeTaJJIONUOB OTaBaTb 
€KTPOHLI B OOUIMM I€KTPOHHBIM KOJJICKTHB C MeTAJJIOM MpHOuMM3HTebHO 
YOTOPUHOHAabHa UX HOHH3ANMOHHEIM NOTeHUMaaM, KOTOpBle B cayuae B, 
u N papubl, coorsetcTBenHo, 8,4; 11,21; 14,47 98. Takum o6pa30m, opraHu3a- 
i 3JICKTPOHHOFO KOMJIEKTHBAa B CIydae OOPHAOB OAHOrO HM TOO %Ke MeTAMIA 
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d-lomKHa TIpOHCXOUTh Jerye, JEM BCyyae ero KapOHAOB HK HUTPUAOB. I 
mepexoge »Ke OT OMHOrO MeTasIa K ApyroMy MpH OAHOM H TOM 2Ke MeTaJJIOU) 
BEPOATHOCTh TpeObIRAHHA P-3IEKTPOHOB MeTaJOHAa B MOOKCHHH HESAaMO, 
HCHHbIX d-9IEKTPOHHbIX NOLYPOBHeEH ATOMOB MepeXOMHbIX MCTAJJIOB BOSpacral 
IpHOJH3HTebHO TMPONOPUHOHabHO UHCIyY SICKTPOHOB, HaXOMAMMXCA FT 
d-2CKTPOHHOM IOjlypoBHe, HTuaBHOMY KBaHTOBOMY YHCIly STOrO ypOBHA (T. | 
mponopunoHasbuo 1/Nn). 

Hs conocrapienua 3Hauenna 1/Nn c aHHbIMH 110 9HeprHAM aAKTHBAUMY, Hi 
ipumep mpu yudxpysun C B mepexoguble Metasibl (cM. pac. 1), BAAHO, TO 31 
3ABHUCHMOCTb Ka¥eCTBCHHO JOBOJIbHO XOPOLIO COOOAaeTCA, a KOJIMYCCTBCHE 
HM€eT MECTO JOBOJIbHO pe3KHli u3rH“6 KpuBoH Q — 1/Nn pw mepexoge oT I 
u V « VI rpynne. [Ipu6musnrenbuoe Takoe 2Ke COOTHOWeHHEe HaOmoLaeTca J 
OOPpHAOB HU, BEPOATHO, HMeMO Obl MECTO JIA HHTPHAOB, UMeA B BHAY, YTO All 
res HenpounbIx HuTpHzoR W un Mo suepre 
aKkTHBaluu pH Audpysun asora B W 


ee Mo j(OuDKHbI ObITb BECbMa BEJIMKH. 
Peskoe yBeJIMYeHHe TEINJIOTHI AKTHBALM 
mpu judpy3suu C B metanp VI rpynnk 
32000 ocodeHHO W, MOxXeT ObITb OOBACHEHO 
y ocHoBanuu Teopuu Ilaynuura (*), cormacH 
y KOTOpOH oaBIeHHe Ha d-3eKTPOHHO 
'S 24000 nMowypoBue 5,6 u T. J. 9JIEKTPOHOB H3M@ 
S HAT BJIEKTPOHHY!0 KOH(PHTYP avo KOC! 
— THBa TaKHM OOpa3OM, YTO IIpHcoeqHHeHH 
¥ i 000 Kaxkoro cyleqyroulero 9IeKTpOHa BBI3E 
& _BaeT MeHee€ 3HAaUHTeJbHbIC SHepreTuyed 


KHe H3MCHeEHHA d-3JIEKTPOHHOrO TOJyYpOE 
HA, YEM TIpHCOeAMHEHHE BJIEKTPOHOB C | 7 
5,T.€.B OpraHu3alHu IJJICKTpOHHOrO KOs 
JICKTHBa MIpHHHMaeT y4aCTHe TOIbKO OF 
Puc. 1. SaBucuMocTb TeNJOTH! 2@kKTHBa- peqeseHHad YacTb 3JIEKTPOHOB, Tora Ka 
Wu OT paccenBaiouleli (axuentupyiomleH) OcranEHBIe HAaXOJATCH B Oouee ryOOKH 
CNOCOOHOCTH MeTaJIJIMYeCKHX ATOMOB 

COCTOAHHAX Ha TaK Ha3bIBaeCMbIX ATOMHBI 

opouTax. 

Queprua OOpas0BaHHA OOMerO BIEKTPOHHOFO KOJWIEKTHBa ATOMOB MeTaJil 
WH MeTasJIOUa OMpeeAeTCA COOTHOMICHHEM M@XKAy SHeEprHeH, BbIeNAOULeHC 
IPH SanOAHEHHM SICKTPOHAMH MeTaMNOHa BaKAaHTHBIX d-MOLypOBHeH Nepexo} 
HOrO MeTaJlia, H 9HeprveH HOHH3aALMH aTOMa MeTaNON a. 

B cayuae W u Mo, umeroutux-BbIcoKHe d-no,ypoOBHU, Nepexoy 3/IeKTpOHG 
MeTaIOHa Ha STH YPOBHH CONPOBOXKaeTcA Jake He BbIAeeHHeM,a NOTJOLI 
HMeM Telia, B TO BpeMA Kak B cayyuae Ti, Zr, Nb, Ta npoucxoguT 3anomHeH 
HU3KUX d-IlOypOBHeH, MOBHHMOMy, C COOTBeTCTBYIOUIMM IipeBaJIupOBaHu 
SHEPprMH 3anONHeHHA Hal 9HEprueH MOHH3SALUH. 

B cayuae o6pasoBanna upu Audpy3snu SopuAoB pasHHa MExXy IHeEpriAMi 
aKTHBalMN pH Audpysuu Sopa B Metanubl LV, V uw VI rpynn craaxnBaetca Th 
CPaBHEHHIO C KapOuaMH, YTO, BEpOATHO, MOXKET ObITh OOBACHEHO OOpa3s0BaHuHe} 
pu Auppysun Sopa BepexOHble MeTaJMbl CTPYKTYPHbIX SJIEMCHTOB H3 aTOMO) 
Oopa (uemouek, c0eB H KapKacos (8), COeAMHeEHHBIX KOBaJICHTHBIMH CBA3aMH. 
QTO SHayHTeIbHO OCMaGnAeT ateKT BIMAHUA AepeKTHOCTH d-nO_ypoBHsA. 

SUeprHH akTHBalMH pu Aupdysun azsora B nepexoyubie metanmp 1V | 
V rpynmbl 10 yKa3aHHbIM MpHuNHaM Malo OTMMYAaOTCA Apyr or Apyra. Tp: 
Audpy3sun asota B Mo u W, Kak yxKe yKasbIBaJIOCb, CeMyeT ORKUMATh UCK MOU 
T@JIbHO BbICOKHX SHEPruit AKTHBAWLMH, OCOOCHHO HMeA B BUY cOveTAHHe Taki. 
HeOarOnpHATHBIX OOCTOATEMbCTB, KAK HAHMeHbIUAaA NepeKTHOcTb d-roypoBH. 
aTomoB W wu Mo 4 Han6omee BbICOKMH HOHH3AIMOHHbI MOTeHIMaN a3orT’ 
(14,47 9B). 

Takue CoeQuHeHHA JeHCTBUTeIbHO ABJIAIOTCA HECTOHKUMM, UTO BbIPaKaerTe 
HallpHMep, B JIerKOCTH UX AMCCOWMalMH pH Harpepannun. IlopuyumMomy, ¢ 
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rCTBHe Mey TelMOTAaMH aKTHBALHli u JpyruMu TepMHYeCKHMH HH TepMOjH- 
f'YeCKHMH KOHCTa@HTaMH JOJLKHO HaOwOaTbCA B HaHOouvlee UHCTOM BHe WA 
HOB, KOTOPbl€ HMEIOT 9JIEKTPOHHbIi KOJWIEKTHB, paBHOMpaBHO IpHHaj- 
MH KaK MeTaJly, Tak H yrueposy, B TOBpeMsA Kak, HallpuMep, B HUTpH- 
QJIEKTPOHHbIH KOJIJIEKTHB CMeHI€H B CTOPOHY aTOMa a30Ta, YTO CO3JaeT 
ylo TlOIApH3alMio ATOMOB H CBA3aHHbIe C 3THM HCKa2%KeHHA YyKa3aH- 
3aBMCHMOCTEeH. 


AocKOBCKHH HHCTHTYT I[BeTHBIX MeTaJWIOB H 30y0Ta é Ilocrynuno 
um. M. VW. Kanunnua 29 X 1956 


IWHTHPOBAHHAA JIMTEPATYPA 


ac. Kpenmep, J. .J. dppoc E.:Ay Bopowxos.a; KIO, ~22,°°848 
. #T. B. Camcouos, (JAH, 93, 859 (1953). %W. Beck, Metal Industry, 
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1956. Tom 109, Ne 3 


PH3HYECKAA XHMHA 


B. Jl. XEH®EW un B. C. KPACHKOB 


BJIMAHWE AJCOPBHPOBAHHOrO BOJOPOJIA HA NOTEHIWMAJT 
HYJIEBOrO 3APAMA HEKOTOPbIX METAJIJIOB 


(II pedcmasneno axademukom IT. A. Pe6undepom 13.1] 1956) 


B npeypiqymux padotax (*,”) Mbl HCMOb3OBaIH MeTOA U3MepeHHA €MKOCTH 
ABolinoro cmos (*) B pas6aBseHHbIx pacTBopax (4) Wa OnpeseeHuA aCopOunOH- 
HbIX Yy-MoTeHuMaOB. [IpH STOM MbI CTONKHYJIUCb C (PAKTOM 3ABHCHMOCTH NOTEH- 
Hala TOUKA MHHAMYMa eMKOCTH HwaTHHOBOrO SeKTposa oT pH pacrsopa, 
B KOTOPOM IpOBOAMIHMCh U3MepeHHA. Oxasa0cb, ¥TO c yBemuyeHHem pH m0- 
TeHI[MasI TOUKA MHHMMYMa CMKOCTH MulaTHHbl CBHraeTcA B CTOPOHy Oowlee OTpH- 
[laT@JIbHbIX 3HaAUeHHH. 

Pay ctbakTOB, ycCTaHOBJICHHbIX HAMM, KaK TO: He€3aBHCHMOCTb NOTeHIMasa 
MHHHMYM@ @€MKOCTH OT 4YacTOTbl MepeMeHHOrO TOKa B HHTepBase OT 50 JO 
100 000 ru, copmayeHHe NOJYYeHHBIX JIA pAa MeTaJJIOB BeIMYHH MOTeHUMAaJIOB 
MHHUMYMa CMKOCTH C JIMTepaTYPHbIMHM JaHHbIMH H T. J., 1O3BOMJI HaM NONaratb, 
UTO H3MepAeMbIe NOTCHUMasIbl MAHHMYMa CMKOCTH OTBeEYaIOT TOUKAM HyJIeBOoro 
3apayla MeTaJIOB B JaHHbIX pacTBopax. 

M3mepeHual Ha pa3sJIMUHbIX MeTaax WOKasasu, YTO OTMeYeHHaA 3ABHCHMOCTh 
NOTeHIMasa HyJeBOro 3apaa (4.3) OT pH pacTBopa XapakTepHa JIA BCeX MeTaJI- 
JIOB, CKJIOHHbIX K ajicopOuHu (4H aOcopOuHH) BOAOpOsa, H He HaGwO,aeTca 
B cylyuae MeTaJsIJIOB, He MOrmouawoulux Booposa. 

Mertoyuka u3MepeHui B WaHHOH padoTe Oblma aHaslorMvyHa MpuMeHABWelcaA 
Hamu pauee (',”). Bce peakTuBbl, HCMOIb3yeMble B paOoTe, THaTeIbHO OUMMLaIMCb 
B Te€pBY!O OYepeflb OT CIeOB OpraHHyeckux BelmrectB (°,*). [lepeq usmepeHuem 
QIEKTPOR MOMBeprasca MpeABapHTebHOH KATOAHOH NOMApH3alHu pu MNOT- 
HOCTH TOKa, paBHol 0,25 ma/cm?, B TeueHne | uaca. M3mepenua npoBoqusucn 
B pacTBOpaxX CyMMapHOH kKOHWeHTpayHu 0,02 x; pasmuuHoe 3HayeHHe pH 
OCTHraOCb + KOMOMHHpOBaHHeM B HYXHbIX COOTHOUICHHAX cCOJepKaHuA 
H2SO u Na,SO, aaa kucrbIx pactBoposp u Na,SO, u NaOH yaa wenounpix. 
B oueHb OrpaHHYeHHOM 4YuCIe cCyyaeB H3MepeHHA MpOBOAMIMCb BpacTBope 
HeSO,c pH 1 

Pe3ybTaTbl H3MepeHul MpecTaBJeHbI Ha puc. 1, rye Kaxkaa TOUKa OTBeUaeT 
cpeqHeMy 3HaveHHto U3 3—10 u3smMepeHHit. TOUHOCTh H3MEPeHHA $y,3 COCTABMAeT 
-+5 MB. 3 Wanubix pcyHKa BUAHO, Kak yxKe OTMe¥AaOCb BBIUe, ITO JWIA Me- 
TAIOB, HE NOrMOULaOMlNX BOMOpOMa (UMHK, PTYTb, Melb, CepeOpo u KayMuii), 
He HaOwofaeTcH WSMeHeHMA NOTeHWHala HyeBoro 3apsajla C U3MeHeHHem pH 
pacTBopa. 

IlonyyeHHble HaMH 3HaYeHHA %y.5 WIA PANa MeTamWIOB ocTaTOUHO 6M3KH 
K J{aHHBIM [pyrux apropos (*%). Tlorenyuanbt HymeBporo 3apaja WHHKOBOrO, 
KaMueBoro H cepeOpAHoro seKTpooB mpH pH > 7 usmepuTb He yamocb, 4TO, 
NOBHUMOMY, CBA3aHO C HaJIMYHeM WJIH OOpasoBaHHeM B STUX YCJOBHAX Ha HO- 
BePXHOCTH M€TAJIJIOB IJICHKH OKHCH HIM THApOOKUCH. 

IJorentua HyNeBoro 3apsa UMHKa u3Mepsica Ha rpanH 0001-cnenuambHO 
BbIP allleHHbIX MOHOKPHCTAJJIOB BbICOKOM CTeneHH YHCTOTHI (MpuMeceli He Gomee 
0,0001%) u oKkasasca paByubim —600 mB. Ota BemuunHa oOTMHMUAaeTCA Ha 30 MB 
OT NPHBOJMMOH B IMTepatype (7°), BosMoxKHO, 4TO STO pa3sMUHe BHISbIBAeTCA 
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ITO IpHBOAMMbIe B JMTepaType AaHHble OTHOCATCH K NOMMKpUCTamIMye- 
Y IMHKY. 
TENN Ab! HYCBOrO 8apAa PTYTH HW MeAH IPH BbICOKUX 3HaueHHAX pH 
12) HecKOMbKO cMenalorca B CTOPOHY Gonee MOMO*KUTEMbHBIX 3HaueHHH, 
epOATHEE BCero, OOYCNOBMEHO YMeHbUIEHHeM KONWeHTpalu HoHOB SO{ nu, 
STCTBCHHO, YMEHbINeHHeEM HX ajcopOuuH. 
aveCHHA NOTeHWMasa HYJeBOrO 3apsjla KayMHA TakKKe He H3MeHAIOTCH 110 
asMeHeHuaA pH pacrBopa, HO NpH NOBTOPHBIX H3MepeHUAX YKNAbIBAlOTCA 
Ha KpHBy10 —900 mp (puc. 
, HOO —680 MB (pue. 1, 6 
HMCCTCH TaKKe “Sy sca=  — -G9 
50 mB upu pH 2. Mpuunua . 
ABJICHHA JKT, BeposAT- 
Pa3JIMYHOM COCTOAHHH M10- 
(OCTH MeTawa. 
3 TOO Ke pHCyHKa BUHO, 
IA MeTAaJJIOB, MOrsouLaro- 
300pOA, NOTeHUMa HyJe- 
3ap Aa OKA3bIBaeTCA 3aBH- 
M OT pH pactsopa. B qau- 
paOore Hamu mnosyyeHbl 
HHA Oy, JIA KOOaIbTA, 
iHbI H Malwaqua. 9. O. 
H (1°) Ha6oJa anasmorny- 
3ABHCHMOCTDb B CyIyuae 2Ke- 
(puc. 1, 8); B. JI. Xeii- 
i JI. C. Peftimaxput (1) — 
qae HUKeJIA. 
If [NaTHHbI Ha pue. 1 
CHbI [Be KPHBbIe — KpH- 
), H3MepeHHad, Kak H B 


ee ee META Puc. 1. 3aBucuMocilb NoTeHWMaa HYeBOrO 3apAya OT 
c 1-yacoBol NDCABAD Hsia sth: Sacrsanat fe pyri a an ee & ae 
OH NOIApHsalneH MPH 4 — yuux, 5, da — nnatuna, 6 — nannaguit, 7 — xo- 
0,25 ma/cm?, u KPHBavA Oaubt, 8 — x*ene30, 9 — HuKenb, 10, 10a — kaymuli 
3MepeHHasd moce 4-4aco- 
peBapHTebHOH MOMApH3allMu pH TOK %Ke MoTHOCTH TOKa. M3 pucyHKa 
, ITO KpHBaad 5a 3HayHTeMbHO CMelleHa B CTOPOHY Oosee MOOMKUTEJIbHBIX 
HHH mOTeHWHaa. 
yuCIy (pakKTOPOB, KOTOPbIe, KAaK MOMKHO MOMaraTh, AOJMKHbI BIMATb Ha 0- 
aJl HyleBoro sapsjla, cemqyeT oTHecTH: 1) cTpyKTypy MeTanna (omu- w 
pucramm); 2) HanuuMe Mpumecelt B MeTase (MeTasIMYeCKHX HM ra3s0BbIXx); 
IHUHe OKHCHbIX IWIGHOK Ha MeTasue; 4) HaHYve aCOpOWMOHHbIX CJIOeB 
(KucOpoqa, BOAOpOsa UH T. J.); 5) HamMuMe aCOPOUMOHHEIX COB NOBepX- 
)-AKTHBHbIX BeLeCTB. 
paccMaTpHBaeMbIX HaMH CJyYadX MOMIM CKa3aTbCH WIM BbICAKMBAHHe 
-M60 MIpuMeceit U3 pacTBOpa, HIM pa3IMYHOe HacbILeHHe MeTaJJIa BO- 
om. Ham npeyctaBsneTca Oomee BEpOATHOM BTOpad NPHYHHAa, TaK Kak 
<A PACTBOPOB MpOHSBOAUIACh OYEHb TWLATeMbHO, MOJPOTOBKa K H3Mepe- 
B TOM 4HCe HW MpeBapHTeIbHad NOAPUsalNA, Oba OMMHAKOBOH JIA 
MeTAJJIOB, HU, TaKHM OOpa30M, «OTPaBJIeHHe» MOBePpXHOCTH MeTaJIJIa Ip 
IPHTeEIbHOM KATOAHO! NOMAPH3SaWNH AOMKHO ObIIO CKaSATbCsH OMMHAKOBO 
eX MeTAJJIOB H Npu Bcex 3HayeHHaxX pH pactBopa. B To xe BpeMs 3aBH- 
Pb Gy, OT pH OGHapyxKena TOMbKO AIA M€TAINOB, NOTVIOMAIOWMX BOMOpON. 
KUBaAeCT BHAMAHHA TOT (pakT, uTO J. O. An3HH, HaOmOAaBLIMH anaJlOruy- 
ABHCHMOCTb %y.3 OT pH juia w%ese3a, MPOBOAM H8MepeHHA 10 MeTOAMKe, 
UIOIelicA OT TIPHMeHABUIelICA B aHHOM padore. 
| TIPOBEPKH BHABHA BOLOPOMA, NOPOW,EHHOrO METAJJIOM, Ha MNOTCHIMTaJT 
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HyeBoro 3apaqa HaMM Oba NpoBeseHa CielMalbHadt CepHA OMBbITOB. Touk 
HyleBoro 3apsa OfHOrO MH TOrO x%Ke OOpasia NMATHHbI USMepsAMaCb B pacTBOF 
C MOCTOSHHbIM 3HaueHweM pH 2 npx pa3JIM4HOM HacbILeHHH IlaTHHbI BOAOPOAOn 
TJnaTwuopplli MUCK JI U3MepeHHii BIaMBasicd Kak MeMOpaHa, Harslyxo pasy 
simioulad Ba cocyya. B OHOM H3 HHX MpOBOAHIOCh H3MepeHHe MOTeHIMAad 
HYyJeBOro 3apxAa; OJHOBpeMeHHO C pyro CTOPOHb! NPOBOAMOCb HacCbILLeHk 
IWaTHHbI BOOPOAOM NOMAPHsalwel NOCTOAHHBIM TOKOM pa3JIMYHOM MOTHOCT! 
Ilorenuvas HyeBoro 3apaja MWWaTHHbl Ip 9TOM CMeLaJICA B CTOPOHY MOJO! 
TCJIbHbIX 3HAYCHHH MO Mepe YBeJIMYCHHA KOJIMUCCTBA SJIEKTPHYeCTBA, 3aTpayel 
HOrO Ha HacbIlleHve MeTausia BO,Opogom. IIpu nponycKaHuH 28,8 Kys0Ha TOUK 
HYJeBOroO 3apAfa CMeCTUIaCb MpuMepHO Ha 500 MB B MOJOXKUTeEMbHY!O CTOPOH] 

H3102%KeHHOe MO3BONAHET HAM TOMaraTb, 4TO HaOMOMABWIaAcA HAMM UM PAO 
ApyrMX aBTOPOB 3aBHCHMOCTb MOTeHIMala HyJeBoro 3apaqa oT pH pacrBop 
onpeyesneTcH H3MeHeHHeM Cc pH paBHOBeCHOrO KOIMYeECTBA BOMOPONa, HacwlllaK 
mero MeTaJJI. 


JleHuurpaacKkul YrocyapcTBeHHbId yHHBepCuTeT Tlocrynu10 
um. A. A. KqaHopa u 22 II 1956 
Mucratyr Tumponukesb 
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Aoxrnagn Akagemun nayx CCCP 
1956. Tom 109, Ne 3 


TEOXHMHA 


B. JI. BAPCYKOB u JI. H. MABJIEHKO 


PACIIPEJEJIEHHE OJIOBA B TPAHHTOHAHbIX NMOPOJAX 
(IT pedcmasaexo, akademuxom A, II. Bunoepadosuia 10 VIII 1955) 


Jlna Toro 4ToObI NOHATS MOBeAeHHe ONOBA Mp MOcTMarMaTHYeCcKUX Tpouec- 
X, HEOOXOJHMO TiperKe BCErO BLIACHHTb, KAKOBO ero TepBuuHOe pacnpesene- 
f€ B PpaHHTOHAHbIX NOpOsax, yCTaHOBHBUIeeCA B Mpoyecce opmupoBanus 
ITpySHBHOrO Kommsiekca. He Menee BaxKHO 3HaTb, CCTb IH KakOe-sHOO pas- 
1uHe B COepxKaHHH MW pacnpeeNeHHH ONOBa B PpaHHTHBIX MaCCHBaXx, HECyMHXx 

He HeCyIMMX OJIOBAHHOrTO opyfeHeHua. Hamu Opia upeqmupHuAaTa nonpirKa 
IMe€HHA STOFO BOMpOca Ha IIpHMepe OAHOTO H3 OJOBOHOCHBIX paHoHoB. C sToii 
JIbIO TIPOBECHO H3yYeHHe PacripeseseHHA OMOBA Ha OJOBOHOCHBIX TpaHuTax 
aIOHHCKOrO XpeOTa HW Ha OMH3KHX K HHM M0 BO3pacTy H CocTaBYy, HO HeOJIOBO- 
\CHBIX TpaHHTaX KOJIbIBaHCKOrO Tuna TopxHoro Aazraa. 

CoyepxxaHHe OJOBa B rpaHHTOHAax H OTACIbHLIX MHHepamax ompeyenamocb 
HM TOMOMIM paspaooTaHHbIx B MucTuTyTe reoXHMMH HM aHaJIMTHYeCKOH XHMHH 
f. B. VW. Bepuagcxoro AH CCCP cnextpasbuprx MeToqoB aHasmu3a. Padota 
JOBOMNacb Ha clleKTporpade cpeHel WucMepcHu MpH MOMOMIM Ayru MocTOsH- 
FO TOKa B KayeCTBe HCTOUHHKA BOsOyxKNeHHA cneKTpos. Jina onpesereHna 
1OBa HCMONb30BaJICA MeTO Tpex STaIOHOB. AHAaJIMTHYCCKHMH JIMHHAMM CJly- 
wu 3175,02 A B rpaHnTougax uw 2839,9 A B MuHepanax. UyBcTBHTebHOCTb 
TIOMbSOBAHHOrO MeTOa aHasmu3a 5-10 4 % npu onpeseneHHu O0Ba B rpaHH- 
ugax u 3-10°°% yaad TeMHOUBeETHEIX MHHepasosB. Bocnpou3BoqHMOCTb KO- 
{UECTBCHHBIX OMpesemeHuli -L1O—15%. 

®opmupoBanve KanOuHcKoro HHTPy3HBHOrO KOMIWIeKCa MpOHCXOAUJIO B Tp 
ICMIEOBATEbHbIe (asbl BAPHCCKOTO OpOreHHYeCKOFO WHKa, B KOTOpble 0OOpa3o- 
WIHCb, COOTBETCTBeHHO: 1) cpeqHe- H KpyMHOSepHHCTHIe, MeCTaMH TOpPupo- 


TeatOmien thea 


Boct 
B CpeHeasHaTCKHX OHOTHTOBLIX rpaHHTOB : 
Kan6uHCKHH MaccHB cpey, p Besue Gans 


cpeaHesep- 
IIPHKOHTAKTOBbIe y4acTKH HuCT. 6HO- 
KPYMHO- H CpeHesepHUCTHI€ TPaHUTE! |ppayonnopuToBOrO COCTaBa rHOpHAHbIe TPaHHTH!| = pyrop, 


rpaHuT 


VoNeo 
poo | 106] 109] 141] 113 
Le prc 
jIoBa 


Z 
ie 
8. | 436] 437] 141] 152) 263 


215} 217] 224) 35 107] 143] 273}cpe au. 2 


r/t 99| 22) 27] 221 34] 20) 20] 24 25,6] 8} 417] <5) <5] <5) <5! 7] 15) <5} 9 16 
1 
Mouactsip- |% Ce6unckuit [naaqKoBcKHH y 6 ii maccuB Bocr. 
CKHH MaccCHB Bg MaCCuB MacCHB Sia eo ae Sabalikasmbe 
KPYNHOSepHUCTHI seliKoKpaTOBHlit MeJIKO3€pHUCTHIIt SAE ap Re Eee Cent BO 
rpaHur rpaHurT TpanaTet 
al) ee ee Se | eee ee EE eee 
Ge) 
NoNe : at 4 
tpo6 | 163] 165) 168) 225) S | 110) cpeguH. | 228) 233 235] cpemu. | 153] 154) 155} 156] cpeaH. 
Lep2K 
ss 5] <5) <5 5 <5 
r/tT Simebewole dapecoretsyeet0 <3) << ope 5™] <0) << 5) <8) < 
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BUJHbIeC OHOTHTOBbIC rpaHHTbl, 2) KPyMHO- U paB 

‘ MepHO3ep HUCTHIe JI€HK OKp aTOBbIe 'p AHUTHI; 3) Med 
3€PHHCTbIe aIlIMTOBAAHbIe TpaHuTHl. a 
V3 Bcex mepeuncJIeHHbIX pa3HOBHAHOCTeH ] 
poy Spud OTOOpaHbl MpOObl, KOTOPbIe IPH MK 
CKOMNMYeECKOM H3yYeHHH He OOHAPyKUBAJI CKOIB| 
HHOY\b 3aMeTHBIX MOCTM€rMaTHUeCCKHX H3MeHeH| 
2,, 3B kaxjol Taxol rpymne mpoo cogepxaHHe OJ} 
KaK 9TO BUAHO H3 Tabu. 1, KOMeOMeETCH B OM 
y3KHX lIpeyemax. 
OTH JlaHHbIe [OKa3bIBalOT, YTO OJIOBOHOCE 

| |  CpeHe- HM KpyMHOsepHHCTHIe rpaHuTs! KasOnHcKt 
xpeOTa cojlepKaT B cpeyqHem 20—26 r/T oj0Ba J 
|; KomeOanuax oT 22 qo 31 r/t. B mpHKOHNTaKTOE 
yactax KasOMvHCKOro MaccHBa C MpHOsMKeHHeN 
KOHTaKTy IrpaHHTbl MOCTeNeHHO IpHoOpeTan, 1 
HOJHOPUTOBbIM COCTaB, H COfep*KaHve B HUX OMG 
MOHWKaeTCH B cpeqHem Jo <Or/T. Kpome TO 
Cpequ cpejHe- HW KpyMHOSepHHCTHIX IrpaHHToB Kj) 
OHHCKOrO xpeOTa BCTpeyaloTCA YYaCTKH THOpuAA 
rpanuTos. B nocmeqHHx cOosepxKanne O0BAa Tak 
yMeHbulaeTca B cpeqHem oO ~9 r/T. 
OTH HaOMOACHUA TOBOPAT MPOTHB MpeNooy 
Hua A. II. Huxompcxoro (+) 0 3a4McTBOBaHHH © 
HHTHOH MarMOH OJIOBa H3 BMEeLLawoulNx Mecda! 
CMaHUeBbIX MOpox. B KpYyNHOSepHHCTHIX seni 
KpaTOBbIX rpaHuTax MonuactTbipcKoro MaccHBa 
epxkaHve onopa<(O1r/T. B OHOTHIHOM rpaHi 
MaccHBa KawvHAMHCKHH Oop coyep Kanne OJ0Ba } 
BbuuaeTcA Oo 12 r/T, a B rpaHHTax CeOuHCKe 
Sl! maccupa — yo 19r/t. XapakTepHo, 4TO OJOBAH 
PYMONpOABeHHe C PpaHHTaMH MOHACTHIPCKOrLO TH 
HeEH3BeCTHO, a Cpe rpaHuTos KanyyuucKoro 6¢ 
BCTpeyaloTcd PH APOTepMaJIbubIe OOpasOBaHHA CK 
CHT€pHTOM HeMpOMBbILLIJIeHHOrO 3Ha4ueHuA. B ep 
H€M KPYMHO3epHHCTHIe JIeHKOKpaTOBBIe "paw 
cofepxaT oKo0 10 r/T onoBa. 
MenkosepHucTEle = allJIMTOBHHbIe ~=OHOTHTOB 
rpauutel IaqKOBCKOrO MaccHBa, 10 cocTaBy O6uIH 
KHe K rpaHOHopHTam, CcosepxaT <5 r/T on0Ba! 
M3 npHBeyeHHblx JaHHbIX BHAHO, YTO MaKG 
MaJIbHOe COepxKaHHe ONOBa HaOsmOMaeTcaA B I 
poyax rlaBHoH cTaquu topMupoBanua Kanu} 
KOrO HHTpy3HBHOrO KOMIMIeKca, B HaMOomee pk 
IIPOCTpaHeHHBIX HM OTHOCHTeIbHO Oomee paHui 
cpe[He- H KPYMHO8ep HHCTHIX OHOTHTOBBIX rpaHuTé 
IIpo6bl, B3ATbIe Ha HEOJIOBOHOCHbIX KOVJIbIBaR 
KUX rpaHuTax TopHoro Antas, a TakxKe Ha Pf 
=|!  HHTax uM rpanoquopuTax Pyyuoro Antas, Besye 6 
———— Hapy2KuBaloT coyepxKanHe on0Ba <5 r/T (B TO? 
‘**  BpeM# B rpaHuTousax Pyquoro Antaa oTmevawt 


H€OJIOBOHOCH. 
TpaHuTbl 
15 
<30 


Taodnuna 2 


369 


FR 


Bocrt. Sadatixanpe 


OJIOBOHOCH. 
rpaHHuTbI 
flee | 3 
35 


390 


<30| <30 


45 


<30 


HCOJIOBOHOCHBI€ PpaHHTbl 
HeT 
HeT 


<30 
HeT 
HeT 


153 | 156 | 163 | 170 | 295 | 236 | 237 
40 


<30] <30] <30 


HeT 
HeT 


rpaHOMOpHT. 3OHbI 
OJOBOHOCH. 
rpaHuTos 


170 


79 ~+|80 


| 


Kan6a — HapsmMmexuh pahon 


190 |110 
HeT 
HeT 


Cojlepxanue oJl0Ba B MOpoqoobpasywoulux MHHepanax TpaHHTosB (B 1L/T) 


OJIOBOHOCHbIe TpaHHTbI 
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= || SHa4HTebHOMOBBILICHHbIe cofepxKanusA Ph, ZnuC 
BE : B Bocrounom SabaiikasIbe OOBOHOCHBIe KpyNi 
Ss H+ 3€PHHCTbIe OMOTHTOBbIE TpaHHTb! OOHapyxXuUBa 
8 : eS cojepxanHne on0Ba 16 r/T, a amMa3OHHTOBbIe Lr 
3 58% huts 10—23r/T. Heonoponocuple 6uotut-poro 
Sg Ri OOMAHKOBbIe rpanuTbl TOTO %e paliona cosep 


<5 r/T om0Ba. | 
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TloqBoya HTOr paciipeeeHHA OJIOBAa B PpaHhTax, HCCyIIMX KOPCHHOE OJIOBAH- 


HO OpyAeHeHHe H He HECYIIMX ero, Mperxke BceroO HEOOXOAMMO OTMETHTD Pasvl- 
HHe B CpeHHX COJepwKaHHAX oOBAa. McxoA 3 HalMX JaHHbIX, MOXKHO BBI- 
CKa3aTb IpeANOOKEHME, YTO TpaHHTHbIe MaCCHBbI, He HeCyUHe OJOBAHHOTO 
OpyACHeHHA, COfepxKAT ONOBO B KOMYeCTBAX <5 r/T, 4YTO COOTBeETCTBYeT ero 
Kjlapky. MaccuBbl Ke, C KOTOPBIMH FeHeTHYCCKH CBA3aHO OJOBAHHOe opyje- 
HEHE, B paSHOCTAX, H€ H3MCHEHHbIX MOCTMarMaTHYeCKUMH H MpHKOHTAKTOBbIMH 
Npoueccamy, COepkaT ONOBO B kOMYeCTBAaX B 3—5 pas GOMUINX, YeM ero KapK 
paccesHusa, T. e. 16—80 r/t. 

OTreMaH Ha OCHOBaHHH MOJYYeHHBIX HM JaHHBIX M0 pacmpeyenenmo Sn, 
Pb u ZnB H€KOTOPbIX rpaHHTHbIX MaccuBax Lapita BbICKasa MpeAnooxenue (*), 
HTO COOTHOUICHHE KOJMYECTB STHX PYHbIX IICMCHTOB, BCTpeyalouXcA B Mpo- 
AyKTaxX TlaBHOH KpHCTaWIM3alWH B BHe CeMOB, OTpaxkaeT cocTaB pyHbIX 
KH, MPOHCXOAAMMX 43 TOM »%e MarMbl. Hamm JaHuble corsacyiorcs ¢ 3THM Mpes- 
HOJIOXKCHHEM. 

B HaliuxX HCCIeOBaHHAX aHAaM3HPOBaHCb TOMbKO OOpasiibl rpaHHTOB, He 
SaTpOHYTble HHKAKMMH TNOCTMarMaTuyecKHMH poueccamu. Ilostomy mpe,no- 
jlaraeTcA, YTO MOBbILNeHHbIe KOJIMYeCTBAa O0Ba, OOHAPyKHBaeMble B rpaHHTax, 
YKa3bIBalwoT Ha OOOrallleHHe OOBOM rpaHHTHOM MarMbl, H3 KOTOpOli Popmupo- 
Baslacb aHHad HHTPy3H4, T. €. yKa3bIBaloT Ha CeWManH3aluro STON TpaHuTHOH 
MarMbl. B cBA3H C 3THM BOSHHKaeT BOMpPOC, BCe JH MHHepaJbl, KPHCTaJIM3yI0- 
UlMeCcA H3 MarMbl, COJep*Kallel NOBbILICHHbIe KOJIHYCCTBA OOBa, HeCyT Ha cede 
ceWbl STON ChelHaH3alHu, T. €. Kak paciipefemseTcaA cofepxaHve O0Ba 10 
OTJCIbHBIM MHHepadiaM, CJlara‘ouluM rpaHutT. 

MouomuHepadbuble (PpakUHH MoOpooodpasyrouluxX MUHepasoB, OTOOPaHHbie 
H3 T1p0O OJOBOHOCHBIX, PpaHHTOB, B3ATbIX BHe pyHbIX Moe MecTOpOKAeHuH u 
H3 H€OJIOBOHOCHBIX TpaHHTOB, OblIH MpOaHasIH3HpOBaHbl Ha COJepyKaHHe B HHX 
omopa. IlonyyeHuble JaHHbIe MpeAcTaBJeHbI B TaOw. 2. 

H3 paccmorpeHua 9THX AaAHHbIX BUAHO, YTO B MpeemaxX HYYBCTBHTeJIbHOCTH 
HCHOJIb3OBaHHOrO MeTOJa aHaH3a MOJeBbIC WMaTbl H KBapl B MOMAaBJIAIOWLeM 
OObUIMHCTBRE CyyaeB HE COfepxKaT O0Ba, a B OMOTHTAX M3 TeX %Ke MpoOrpa- - 
HHTOB COjlepKanune O0Ba FOxoyuT Wo 390 r/r. 

AKIeCCOpHbI€ MMHepaJibl, XapaKTepHble JIA He3aTPOHYTHIX MOCTMarMaTH- 
YECKHMH IIpOWeccaMH OJOBOHOCHbIX paHHTOB, TaKHe, Kak allaTHT, WMPKOH, HJIb- 
Me€HHUT, MArHeETHT HW MOHAIHT, He OOHAPY2KHBAIOCT CJIeMOB OOBA. 

Takum o6pa3om, JlasleKO He BC€ MHHepaJIbl, KPHCTAJWIM3yIOUMeCA M3 OJIOBO- 
cojepK allel rpaHuTHOH MarMbI, HecyT Ha ceOe Cue bl ee CMeMMAIM3alHH, a JIMLUIb 
HEKOTOpble H3 HUX, KOTOPbl€e MOXKHO Ha3BaTb «MHHEPaJaMH-KOHLEHTpaTop amu». 
TlockobkKy H3 BCeX MHHepasoB, ClaralouluxX PpaHuT, He 3aTPpOHYTbIM MOcTMar- 
MaTHYeCKHMH TIpOWeccaMH, eHHCTBeHHbIM MMHepaJiOM, KOHICHTPHpytolluM 
OJIOBO, ABJIAe€TCA OHOTHT, TO OH H OYAeT ABJIATBCA MMHepasIOM-KOHIeCHTpaTOpOM 
10 OTHOLWeHHIO K OOBy. Ho ecu OMOTHT ABIACTCA CHHCTBEHHbIM MHHepaJioM- 
KOHICHTpaTOpOM OJ10Ba, TO, CJIEROBATeJIbHO, B HEM JOMHKHO KOHICHTPHpOBATLCA 
MOUTH BCe OBO, 3akKOUeHHOe B rpaHute. IIpuBeyeHHble A npuMepa B Taos. 3 
WWMpbl MOKa3bIBaloT, TO, JeHCTBHTeIbHO, B OMOTHTAX 3aKIOUAeTCA MOUTH 
100% onopa, OOHapyxXeHHOrO B rpaHHTe. 

V3 sTHx HaGOJeHHH MOKHO CeaTb HEKOTOPBIe BbIBOJbI, HMeIOIHe pak- 
Tuueckoe 3Hauenue. Kak u3BeCTHO, B CpeHeM rpaHUTbl comepxKaT 7—10% Ox0- 
TuTa. TakHM OOpa3oM, pu OOleM cosepxKaHHH ON0Ba BMOpose <5 r/T OUOTHT 
qlouKeH Ccofep2xKaTb 30—40 r/T on0Ba, UTO Oy eT XapakTepHO AA HEOJIOBOHOCHBIX 
rpanutos. B onoBoHOCHBIX rpaHuTax oOOHapyxuBaloTcA B 3—4 pasa OO bUIHE 
cOepxKaHHuA O0Ba. B 3TOM CAyYae OMOTHTHI OMMKHbI COJepxKATb OOBAa 80 sa 
900 r/t u Gompuie. JleticrsuTenbHo, 14 ananu30B GuoTuTa (Tad. 2) U3 3aBeLOMO 
OJOBOHOCHbIX TpaHHTOB MOKa3bIBalOT cpeHee coseprkanne ~200 r/t Sn mpH 
Kone6anuax oT 80 yo 390 r/T. 7 aHanH30B OMOTHTA HEOJIOBOHOCHDIX rpaHuTOB 
oOuapyXUBalOT cosepxKanue o0Ba oT 30 Jo 45 r/T. 

BuOrTHuTbl PpaHOAMOPHTOBBIX OTOPOYEK OJIOBOHOCHBIX PpaHUTOB B CBASH C o6e]- 
HCHHeM KpaeBbIX YacTeli MarMaTHYeCKOorO OYara OJIOBOM Ip KOHTAKTOBO-MC- 
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TamMopduyeckux: mponeccax fo ~5—8 r/T Taxxe coyepxat 30—60 r/T S 
Orcioa MOXKHO, CeaTb BbIBOA, YTO COMepKaHHe ON0Ba B OMOTUTAX rpaHUTC 
OTpaxkaeT OOLLyI0 rete Oe 3apaXKeEHHOCTb OJIOBOM MarMaTHYeCKOrO OUara 
MOX€T SABJIATbCA HHJMKaTOPOM OJIOBOHOCHOCTH rpaHHTHOrO MaccuBa, ero I 
TCHUMAIbHOL BO3MOXKHOCTH K OOpa3OBaHHIO OMOBOPYAHbIX MeCTOPOXKeHHH. 


Ta6auna 3 
OL oO 1 VOW Oy 
KE ic) $s akoo? 
os 5 Sa Cee 
Ne) ry o& ow oa, B63 
5 of e .& -& See i 
a Topoypt ee Ean Ed SOM [epee OSS 
Da) aon] & nemo 
1 yam Os Vdm |e oMZze 
z go | sec | ffs [ee odes 
Ose |Omm] OF8/O4HORA 
1 | OnoBoHocH. KpynHo- 
3epH. OHOTHTOB. rpa- ° 
HHT echo ee eee OS O. 350 5,8 100 
152 | [panonuopuTos. mpH- 
KOHTAKTOB. 30HA OJIO- 
BOHOCH. rpanuta ..| <d <30 5,6 100 
156 | Heomoponocn. rpanut .| <5 <30 3,2 100 


IIpequaraemble reOXHMHYeCKHE METOJbI Ope eICHHA OJOBOHOCHOCTH rpaHnMh 
MOrYT IIOMO¥b BbIJeEHHIO NepCHeKTHBHbIX M1OMaleh B IpeeaxX yCTaHOBJICHHBl 
OJOBOpYAHbIX MPOBHHUM, a TaKKe BbIABJICHHIO HOBbIX OJIOBOHOCHBIX paHoHo 
HM TCM CaMbIM OKa3aTb CYIECTBCHHY!O IOMOMb B MpaKTHKe reOsOro-MOHCKOBEI 
paoor. | 

ABTOpbI MOJIb3Y!OTCH CIYYaeM BbIPASMTb CBOIO HCKPeHHIOIO OmarogqapHocy 
3a NOMOIlb B paooTe B. B. [lep6uue, 9. E. Battumiteiuy u JI. B. Taycony. | 


VucrtutyT reOXHMHH MH aHaIMuTHYeCKOH XHMHH Tlocrynuno | 
um. B. WM. Repuaycxoro 29 VIII 1955m) 
Axaylemuu uayK CCCP ‘ | 


UHMTHPOBAHHAA JIMTEPATYPA 


1A. Tl. Huxonpexud, Cos. reon., Ne 4 (1941). #1. Otteman, Zs. f. an 
Mineral., 3, H. 2, Berlin (1940). 


592 


Aoraagn Akagemun nayx CCCP 
1956. Tom 109, Ni 3 


1 BHOXHMH #f 


A. C. KOHHKOBA, M. fF. KPHI[MAH u O. Tl. CAMAPHHA 


K XAPAKTEPHCTHKE MPOMWECCA B3AHMOJENCTBUSA 
M30JIMPOBAHHbIX BEJIKOB 
CO CBOMMH CTPYKTYPHbIMH EJIMHHLAMH 


(ITpedcmasnzeno axademuxom JI. C. Ulmepu 11 II 1956) 


Hamu mpegbiqymumMu uccseqOBaHuAMH OblIa ycTaHOBmeHa cmocobHOCTB 
WIMPOBAHHBIX O€JIKOB BKNOUATh B CBO COCTaB CTPyKTYpHble CUHUUBI C 06- 
30BaHHEM Pa3JIMUHbIX XHMHYeCKHX CBaseli (* *). CnelnasbHbIMH Wpwemamu yJa- 
*b YCTAHOBHTb, YTO B ClyYae BKJIOUCHHA B O€NKH PIMUNHA OOpasywoTcs cTa- 
IbHbIC, 110 BCeH BEPOATHOCTH, MeNTHAHbIC CBA3H; IPH B3aHMOJelicTBUU xe COeu- 
3 C WMCTeEHHOM CO3J{aloTCA, HapsAy CO CTaGHJIbHBIMH, B OCHOBHOM Oouee Ja- 
IbHbIe AUCyYIbpUAHbIe CBA3H. AHANOrHYHOe ABJICHHE HMCET MECTO IPH BKuJIIO- 
IMM BCOCTaB OeKa MenTHya ruoraTuoua (?,4). MmMeromtmeca 9KcMepHMeHTauIb- 
€ JIAHHBIe YKa3bIBalOT, YTO HHTCHCHBHOCTb MpoOlecca BKMIOUCHHA CTPYKTyp- 
X €QHHHI OeKa B ero COCTaB 3aBHCHT OT psa ycuOBHH. 
B HacTOsAeM COOOMICHHH IIPHBOAATCA SKCNCPHMeCHTaJIbHbIe JAHHbIe, MOKA3bI- 
OulWe, UTO HHTCHCHBHOCTb BKJIOUCHHA CTPYKTYPHBbIX CMHHL B COCTAB OeKO- 
X MOJICKYJI 3aABHCHT OT KOHICHTpalluu OemkKa. . 
QKCNeEPHMEHTANbHAA YAaCTb. ONBITH! NPOBOAMIHCh C CBHIBO- 
TKOH KpOBH, OemKaMH reMOH3aTa, B-rm0OyIHHOM, aJibOYMHHOM H MHO3H- 
mM. IIpH 9TOM ObIIM HCHOMb3OBaHbI PMWM C144 THposHH Cl, mMeyeHHble B Kap- 
<CHJIbHOM yrslepoye, MeTHOHHH S*®° 4 WucTenH S*®, a TakxKe TIIOTaTHOH, Me- 
{HbIM riuimuHom Cl wv wauctrenHom S**. B npoOupKu, coyepxkame no 4 mi 
ccbaTHoro. 6ydepa uu Syhpepa Punrepa—Kpeoca (pH 7) AoOaBnanuch pas- 
qHbIe KOIMYeCTBAa OemKa, OT 70 AO 5 Mr Ha TIpOOy, H AMHHOKHCJOTHI WIM Piio- 
MOH 43 pacueta 100 000 umn/MuH Ha npo6y. IIpo6nl uHKyONpoBasuch 2 Yaca 
44 unu 37°. OOulu O6bem poop! 5 Ma. IIpu Tex 2xe yCNOBHAX SKCHePpHMeHTAa 
TICJIbHbIX OIbITAX BMCCTO H3O0JIMpOBaHHbIX OeJIKOB ObIIH MCHOIb30BaHbI Cpe3bl, 
Ja H romMoreHaT neveHH. Ilocne HHKyOallM MpoOb!l OOpadaTHIBaIHCb 0 Mpo- 
su (?). PaquoakTUBHOCTb OMpeesmaacb TOPIOBLIM CUCTYHKOM B 5 Mr OeuKa. 
sqHee KBa[paTHuHOe OTKOHeHHe He MpeBnnuat0d5%. B paye ombiros Oe1kKH 
Ne UHKyOalluu NOABepraducb AONOMHHTeEIbHOM OOpaooTKe HMHTHAPHHOM HI 
[MYPaBbHHOM KuCOTOH mo npomucn (°). 
Tlanupie Tabu. 1 moKa3biBaioT, UTO MHTeCHCMBHOCTb BKNOUeHHA rauynna Ci,” 
o3HHa C4, meruonvua S35 u merenHa S*® B OeKH CbIBOpOTKH pH 37° 
XOJMTCH B OOPaTHOM 3aBHCHMOCTH OT KOHUCHTpaluu OeKa. OTa 3aBHCHMOCTb 
SeHHO CHJIbHO MIpOABJAeTCA MPH HH43KMX KOHIeHTpalluax Oenka (Hanpu- 
») or 4 go 35 mr B oOnNbITHOM mpode). Ycumenwe mpolecca BKMOUCHHA 
{HOKHCOT Ip CHHXeHUM KOMMUECTBa GOevIKa B OMNBITHOM Mpode c 35 Ao 4 Mr 
14° mpvO1u3suTembHO Toro 2%e NopAgKa, ITO uw upu 37°. Ornomenue A/T 
{OOJIbIuee B OMbITAX c raMmHHOM C!* HW 3aMeTHO MeHbIe B OMbITaX Cc WHMCTe- 
ym S35. Kak BuqHO v3 TaOs. 1, mp B3aMMOJeHCTBHH OeKOB CbIBOPOTKH C ME- 
[bIM TJIOTATHOHOM HE IIpOHCXOAUT YBeJIMYeHHA HHTCHCHBHOCTH BKJIOYCHHA TIe- 
la B cocTaB 6eKa Ip YMeHbINeHMM ero KOHLeHTpannn c 30 40 6 Mr Ha Mpooy. 
Takum 00pa30M, CHH)KeHHe KOHICHTpallMH OeMKOB CbIBOPOTKH H€OAHOSHAad- 
BJIMACT HA HHTCHCHBHOCTb BKJIOUCHHA pa3JIMUHbIX CTPYKTYpHbIX CAMHHY 
cocTaB OeJIKa. 
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Jana BbIACHeHRA Bompoca O TOM, He COMpoBoOxaeTca JIM HHTeHCHpA 
BKJIOUCHHA AMHHOKHCJOT B COCTaB OeKa MPH CHHKEHHH erO KONICHTPalln 
MeHeHHeM XapakTepa OOpa3yIOUMXCaA Mp 9TOM CBASEH, Oe KH, MHKyOMp 
Hble B pa3sJHYHbIX KOHWCHTPalMAX, MOMBeprasHCcb o6pa6oTKe HMHrHy 
HIM HalMypaBbHHOH KHCOTOH. 

ooh Ta6Omuna 1 


BxaroyeHHe AMMHOKHCJIOT H NelTHa B COCTaB 6eKOB CbIBOPOTKH 
B 3aBHCHMOCTH OT HX KOHILCHTpauvu 


KomuyectBo 6eKa BD Mr 


a 
io} 
6 Meuenpie 4 A 5 B ip | E 
8 4—6 8 17 | 30-35 | 50 70 Tr 
B coe THHeHHA 0 | 
2 Ka umn/MuH B 5 Mr GenKoB 
rs LO re Me sy a Re |, ee ee ee 
4 [auuuH C4 OHH 360 | 277 AGA 46 — “= 8,0 
: 4 oN gga aS (79 Dae 3 
2 % 3F — | 290 —_ 80 04 40 —_ 
- 4 _— 56 — 19 — — —_— 
3 5 37 —_ — 164 40 04 40 =a 
4 es 37 467 | 369 164 98 = — He 
i) 4 37 — | 300 250 145 60 _— >= 
6 aM on 150 = 3D 12. — — 1 25a 
7 “ OH 198 — 56 30 = — 6,6 
: 4 52 40 15 12 = —_ 4,3 
8 re 37 245 — a 17 — — 14,4 
4 79 ss — 10 — — 7,Om) 
9 5 OT DOA! == — o7 — — 4,4a 
10 4 37 607 — — wT a = 5,49 
44 Tuposnu Cl4 oh 113 | — — 25 | — — 4,45 
12 | Mernonun S* 37 139 || — — 497°) = eae 3,8 
4 4 335 a — 107 — — 3,08) 
13 Z 37 409 _ — 450 — — 2,0 
: 4 fre 2to + 2) geato73} oa: oh) 
14 Llucteuu S?* Sy aCe == ei 264381) —— — 2,08) 
45 : STA COSTA eel cece oh a a cee ce 2,74 
16 | Tmoratuon Cl | 37 420 | — — 85 | — 1,4 
17 37 85 — — 109 — 0,78 — 
18 x 37 150 — 152 — — 1,0 
19 | Tmoratuon S35 37 150 | — — 452°) = — 1,0) 


20 | Taunun C™: 
20000 umn/mMuH}| 37 Mm) — 


| 
a 
on 

| 
x 
=~ 


100 000 umn/mMuH}| 37 220 | — — 418) — — 12,0 
500 000 umn/mMuH}| 37 840 | — — 350 — 25,0 
100 000 umn/MuH 

B 20 Mi Oy. 37 —-|— — 165 | — = a3 


13 Ta6n. 2 BUAHO, YTO Moce OOpadoTKH HMHTHAPHHOM MpakTH4yeCcKs 
MPOMCXOAMIO CHWKEHHA PaWOaKTMBHOCTH OeKOB, HHKYOHPOBaHHbIX B 
HbIX KOHICHTPpaluAX B IpHcyTcTBAH ranuuna C4, | 

B tao. 2 MpeqcTaBlenbl TAKKE OMBITbI 10 OOpa6oTKe HayMypaBbHHOM 
JIOTOH O&IKOB CbIBOPOTKH, HHKYOHPOBAHHbIX IPH pasMUHOl HX KOHICHTPE 
c uucTeHHoM S*°, B CBASH C TEM, YTO yKa3aHHad OOpadorKa paspymiaer Oop 
BaBIUHeCA TIpH STOM ucyAbpuAubIe cBa3sv. Kak BuAHO us Tab. 2, o6pabe 
HayIMypaBbHHOH KUCMOTON OeKOB CbIBOPOTKH, MHKYOHPOBaHHbIX B KOHUCH 
uHAx 6 u 30 mr c uucrenHom S*>, B o6oux cmyyaax IIPHBOANT K CHHKEHH 
95% paWOakTHBHOCTH 9THX GenKOB. 

TakuM 00pa30M, H3MeHeHHe KOHWeHTpallMu Oeka He BAMAeT Ha xapa 
CBA3eH, BOSHUKAaIOUX Mp BsaMMOselicTBHH 6eIKOB CbIBOPOTKH C IlHCTeH 
TaK XK Kak M C PIMI{MHOM. : 

HanbuelimmMu SKCHepMMeHTaMH Mbl IbITQJICb BBISCHHTb, OrpPaHHUABA 
vIH YCHJICHHE NpOMecca BKMIOYCHUA AMMHOKHCJOT B COCTaB Geka Npu CHUM 
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rO KOHUCHTpalHH TOKO OeKaMH CbIBOPOTKH HIM S3TO ABsIAeTCH OOmel 3a- 
OHOMEPHOCTHIO, PaclpOCTpaHsAIoMlelicA Ha PasMHUHbIe USOMPOBAHHble OenKU 
“MIPOABMsIONeHCA B OOee CIOKHEIX OMONOrMYeCKUX OOBeKTAaX. C 9TOIi LeNbLIO 
BI HCCEMOBAIIM 3ABMCHMOCTb OT KOHIeHTPallHH OeIKa BKIOYCHNA passIMdHbIXx 
MHHOKHCJOT B O€KH reMomu3aTa, B B-rNO6YIMH, aNBOYMHH, MHO3HH u Apyrue 
SOJIMPOBaHHBIe O€IKH, a TakxKe B OeKH romorenHata, sep H cpe3s0B meueHH. 


< 


TaOmuna 2 


.ApaKTepHCTHKa CBA3eH, oOpa30BaBlluxca NIpH BKJIOUCHHH AMHHOKHCJIOT B COCTAaB 6e1KOB 
ee eee ee ee 
Mmn/muu ua 5 mr Oeska 


i] 
s 
| n 5 
: OShextT é 3 Mevenpie tot 
m1locoO o6pasoTKH i) 
HCcCIeOBaAHHA A coeqHHeHHa a) rae ote Et ita ee 
| BS KH o6pa6oTKH B %J 
ma 


1 CpiBopoTKa HuuruapHuom Tnuyuy C4 8 277 290 0 
2 » : : 30 46 48 0 
3 : 3 : 50 59 60 0 
4 ¥ - > 30 98 88 10 
9 : ss 2 6 204 256 0 
0 > : - 36 oki 4117 0) 
0 s 4 : 6 607 * 510 16 
0a 3 : - 6 241 229 6,6 
A . ; 6 59 66 0 
4a| Muosnu “4 : 6 787 647 20 
17| Cotpoporka\| Hagmypappnnoit Lnctenu S*® On| = 93al 543 95 
: {I KHCJIOTOH ; 30 3402 172 95 


Kak BHAHO u3 Ta6A. 3, HHTCHCHBHOCTh BKJIOUCHHA AMMHOKHCOT rMIMHa 
4, TuposuHa Cl4 uw unctenua S® 8 cocraB H30/MpOBaHHbIX OeKOB reMomusata, 
-TOOyIHHa, albOyYMHHa HW MHO3HHa TakxKe 3aBHCHT OT KOHUeEHTpauun OenKa 
} mpode. IIpu cuuxKenuH NocmeqHelt Jo 4—6 mr mponcXOAUT cymlecTBeHHOe 0- 
PICHHE BeJIMYHHbI BKJIOUCHHA AMMHOKUHCIOT B OemKH. OTHomwenne A/T qua 
CEX TIEPCYHCJICHHBIX GeIKOB, KaK BHAHO 43 Ta6s. 3, KoMeOmeTcA OT 1,5 Xo 6,0, 


Ta6Ouauna 3 


Bks10ueHve aAMHHOKHCJOT B H30J1H pOBaHHble 6eKH H B OOMee COMKHbIC OHOMOrH- 
yeCKHe OOBEKTbI B 3€BHCHMOCTH OT KOHI.eHTpalHu 6enka 


KoauyectsBo 6euKa B Mr 


Nae Wieeodise A. 4&6 | £. 30-35 4 
OUEITOB O6nexkTBI Ti. eee vom 
coeqHHeHHA 
HMU/MHH Ha 5 Mr 6evIKa 

1 Temonu3at [nun C14 Al 14 2.8) 
Z i Tuposuy C14 65 10 6,9 
3 2 Llucteuy S% 3427 1050 3,2 
4 Muo3HH Tanuuuu C14 787 188 4,1 
5 B-r06y MH i clu 76 . 3,8 
6 : Tupo3uH C14 67 20m 2,3 
7 ; Lluctreun S35 1280 800 dD 
8 a Tarotatuon S* 130 120 1,08 
3* TomorenaT meyeHu Daunun C16 22 44 2,0 
10 . 4 TuposuH CM 52 19 2,1 
14 Apa neyenu Tauugun Cl 47 31 1,6 
12 » : Tupo3nu Cl4 220 66 3,4 
13 Cpes3bl neveHu Tauguy Cl* 419 4 49 
14 rs Tuposun C14 24 12 2,0 


CyeylyeT OTMETHTb, YTO BEMMYHHA BKJIOUCHHA TIMUMHAa Cl yw ruposuua C™4 
 6e1KU Ip MHKyOauun romoreHata, AMep u cpesoB NeyeHu TakxKe HaxXOMMTCH 
- OOpaTHOH 3aBHCHMOCTH OT KOmMMUeCTBa UCce_yemoro OOBeEKTA B mpode. 

Takum 06pa3om, pe3yJIbTAaTbI ONbITOB, IPHBeAeHHbIe B TAO. 3, MOKAsbIBaIOT, 
TO 3ABHCHMOCTb BEIMUMHbI BKJIIOUCHHA AMHHOKHCJIOTHI 'B COCTAB O@JIKOB OT KOH- 
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WeHTpauMu Oeka MpecTaBAAeT WHPOKO pacpOcTpaHeHHoe ABJICHHE, CBOHK 
BeHHO@ MHOTHM H30JIMpOBaHHbIM OeKaM M OeKaM, HaXxO[sMcA B OHONOT 
yeCKHX CHCTeMaX Pa3JIMYHOH COXKHOCTH. : i 

O6cyawkAeHue pesyabTaTOB. Jlannbe nacrosmel padors t 
Ka3bIBaloT Haymuve veTKOM OOpaTHOM 3aBHCHMOCTH MHTeCHCHBHOCTH BKJIIOt 
HUA Pa3JHYHbIX AMMHOKMCOT B COCTaB OeJIKOB OT KOHIeHTpalluM MOcJe {HH 
B cBa3H C 3THM HHTepeCHO OTMETHTb, UTO (PepMeHTATHBHOE JelcCTBHe pxAJa Mp 
TCOMUTHYECKUX 9H3UMOB TOKE BOSpPAacTaeT C YMEHbIICHHeM UX KOHMCHTpallHH ( 
Bce 3To JaeT OCHOBaHHEe CUNTATH, UTO yUCT KOHUCHTPaluu Geka NOSBONMT Tep 
CMOTPeTbh MHOrHe JlaHHble 10 UCcMeOBaHHIO MHTCHCMBHOCTH CHHTe3a Oemka, 
TaKKe 10 CoMocTaBseHHIO CKOpocTeli O6pasoBanua Genka in vivo uw in vitt 

TIpumMepom HeOfHOSHAa4HOCTH pesyJIbTATOB, MOJYYCHHBIX BCEACTBHE IPMN 
HeHHA pasJIMUHbIX KOHUCHTpalHi OeKa B OMbITAX MO HCCMeAOBAHHIO BKJIOYCHI 
AMMHOKHCOT B OK Wla3Mbl, MOryT CJIy2KUTb padoTel TapBepa (7,°) u Hall 
(1,"). Tappep, u3y4aa Mpomecc B3aHMOeHCTBUA MeYeHOrO MCTHOHHHA C MSO 
BaHHOM WeNbHO nia3sMOl, He OOHapy2xXH MpHCoeqMHeHUA STOM AMMHOKUCIO! 
K HCCJIeyeMbIM GeIKaM, a HAMM pH HCCIeOBaHHM B3aMMOJeHCTBUA aMHMHOKM 
JOT Cc Oe€IKaMHM HW30NMpOBaHHOH a3MbI OblO OOHApyKeHO MpucoequHe 
K HMM MeTHOHHHa pH pasBeyeHuu 2THX GOerKkoB Oydepom 1:2 u contd 
A. [. Tlacprucxuii c corp. (°°) raxxe Ha6ml0qav, YTO Ip CHH%KeCHHH KOHIECH 
pau Oenka Wula3Mbl yBeEAMYMBaeTCA KOJMYCCTBO MpHCoe{MHEHHOrO K STHM Oe 
KaM Me€¥eHOrO METHOHHHA, OHaKO YKa3aHHble ABTOPbl OOBACHAIOT BCe ABJICHH 
CBASaHHble C MpHcoeqMHeHHeM METHOHHHA K OemKy, JeHaTypalluelH mocue 
Hero. } 

Haimmu uccleqoBaHuAMU YCTaHOBJIeHO, UTO Mpolecc MpHcoequHeHUA K 08 
KaM AMMHOKUCJIOT, B YaCTHOCTH Me€THOHMHA, TaK %Ke KaK HM MHTeHCHPHKAlll 
STOrO Mpomecca Mp CHHXKeHHM KOHIEHTPAauHN SOemKOB, OCYIeECTBIAeTCA BO 
CyTCTBHe KakHX Obl TO HH ObIIO WeHaTYPHPYIOWMX (akTOPOB pH TemmeparTyps 
37 wu 4° B ycNOBHAX COXpaHeHuA HaTHBHOrO cocTosHusa Geka, xoTa [lacbIHCKI 
C COTp. 9TO ABJIeCHHe MpPHIMCbIBAaIOT JeHCTBHIO eHaTYPHpy!oulHx areHTé 
Hapsyy c 3THM MHOrHMM aBTOpaMH NOKa3aHO, UTO JeHaTypallua OeKa, B 
3BaHHad ocaxyeHuem 10% TpHxmopyKcycHOl KHCOTOM, He BeueT 3a COO 
IIpHcoeqMHeHHA K HeMy MeTHOHHHAa (7,201). 

BecbMa CylI€CTBeHHO OTMCTHTb, ITO HHTeHCHuKaUNA Mpouecca nepexo 
CBOOOJHbIX AMHHOKHCJIOT B COCTaB OeKa IPH YMeCHbIIeHHH ero KOHIUeCHTpa 
CBOHCTBEHHA He TOJbKO H30JIMpOBaHHBbIM HM OTJCbHbIM OeKaM, HO HM OelKa 
BXOJAMLMM B COCTaB OOee CNOKHBIX OHOMOTHYCCKHX OOBEKTOB. ITO OblwO Ha 
SKCH€PHMEHTAaIbHO MOKa3aHO IIpH MHKyOalWH AMHHOKHCIOT Cc romMoreHaTO 
aAypaMu WM cpesamMu meveHH. 

Ha ocHoBaHu NpMBeeHHbIX (AKTOB MOMKHO CUTATb, ITO yKasaHHad 3ak 
HOMePpHOCTb, Tak Ke KaK HM TIpowecc Mepexofa aMHHOKHCJOT B COCTaB OeuK 
He OOycOBNeHa JeHaTypaliuMeH, a Mpucyula MOcTOAHHO MpeBpaltlarouleMy| 
OeIKy H MOXKET CUYKUTb ero XapakTepHcTuKOH. 


Mucrutyt xupyprun um. A. B. Bummescxoro Tloc1ynuno 
Akajemuu MequunncKux HayK CCCP 12 I 1956 
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BHOXHMH fl 


) 
: B. ©. MOrJIA30B 
} 


,EHOSHHTPH®OC®ATASHAA = AKTHBHOCTb H JIBHTATEJIbHASA 


PEAKUHS Y PACTEHHH 
| 


| (II pedcmasaexo axademuxom B. A, Iuzeaszapdmom 4 VI 1956) 


K HacTosujeMy MOMeHTY HaKOMMJICA 3HayHTebHbIt SKCMePHMCHTAJIbHbI 
peTHyeCKHH MaTepHad, KacatoulMlicd OHOXHMMYCCKOrO MeXaHH3Ma COKpaTH- 
bHOrO Tpowecca MBILLIIL. 
B ocHoBe MbIIMeYHOrO COKpalleHHA MexKUT B3aHMOJelicTBHe OCHOBHOTO CcO- 
ITHTCIbHOrO HM (PEpMEHTATHBHOrO OeKa MBILLbI —Muo3sHHa c AT®, Ocpo- 
KaloulaicA pH 9TOM 9HEPrHA HCHOMb3yeTCA WIA H3MCHEHHA MeXaHHYeCKHX 
MCTB MHO3HHAa MH MpOH3BOcTBa padortst (1,”). MHOrouncJIeHHbIe HCCIeAOBaHHA 
13bIBaIOT, AUTO JBHKeHHE CHepMaTosouoB (°), MpocTelmHx OJHOKJMeTOUHBIX 
BOTHBIX (*), MHKCOMHUeTOB (°,°) H KMeTOUHOe JemeHne (7,6) MpoucxoAaT mpu 
AOUlM TOOOHOTO %Ke MeXaHH3Ma. 
Hamu Opa cieiaHa NOMbITKa BBIACHHTb, B KaKOll Mepe B Mpoteccax ABWKe- 
I pacTeHHH MCMOb3yIOTCA OHOXHMMYeCKHe MCXAHH3MbI, CBOMCTBCHHbIC %KH- 
‘HbIM. PaOota Obla HauyaTa c onpegeneHua AT®-a3HOl aKTHBHOCTH JIMCTbeB 
Tenn. Jina onpefenenua AT®-a3zHoli akKTHBHOCTH JIMCTbA pacTeHHl OOpa- 
BIBAIHCb CJe€AyIOMMM OOpa3som. JIucTOBad Macca pacTHpasiacb B CTYIIKe 
BaPIeBbIM II€ECKOM B pacTBope 0,0 M KCl us pacueta 0,16 r aucrpes Ha 3 Ma 
M KCI. Ilocae nonyyacopor skcTpakUMH B XONOAMIbHHKe, IpH Tepuoqude- 
M TI€peMelIMBaHHH, CYCIeCH3HA pacTepTbIX JIMCTbeB WeHTpudyrupoBasach U 
TpHpyraT UHcMOMb30BascA ua Onpexenenua AT®-a3HOH aKTHBHOCTH. 
D-a3Had AKTHBHOCTb OMpefealach 10 KomMYUecTBY OTUTeENMBIUeroca OT ATO 
(cbopa 3a 5 MuH. HHKyOauuH upH 37°. PeakunonHasd cMecb cocTosia u3 0,3 MI 
TBOpa ATO, coyzepxamero 5 mr AT® B 1 Ma, -+-0,3 Ma 9KcTpaxta -+ 0,3 MII 
aTHoro 6ydepa +0,1 Ma Bogp. B onpirax HCHOb30BaJICH NpOMaxKHbIM Wpe- 
aT KpuctTanmuueckoi AT®. Hae BHuManuve NpHBIeKNa OOaMaoulad HaH- 
Se pe3KO BbIPAKeHHOH CMOCOOHOCTbIO K CeHCMOHACTHYCCKUM J[BHXKCHHAM 
qiHuBaad MuMo3a (Mimosa pudica), o6pa3ubI KOTOPOH ObIIHM MOJyYeHbI H3 
BHOrO 6oTaHuyeckoro caya AH CCCP u Boranuueckoro caga MY. 
AccuIeOBaHHbIe YKa3aHHbIM BBILIe CHOCOOOM SKCTpaKTbI M3 JIMCTbeB MHMOSBI 
ajlaioT 3HaduTebHOK AT®-a3noi axTuBHocTw (puc. 1, a /). B TO xe Bpema 
PeHHA, HECMOCOOHBIe K JBUraTeIbHOM peaKUMH, OOHAPyXHBAIOT JIMIUIb OYeHb 
yyio AT@-a3uyro akTuBHoctb (puc. 1, 6 —e). 
MakcuMyM JlelicTBua STOrO (pepMeHTa exKUT B 30He pH 5—6, OTMMUAACh OT 
D-a3bi MBI! (OnTHMyM pH 9,0 u 6,2). odapnenue Catt wy Mg** mpaxtuue- 
He OKa3bIBaeT KaKOFO-JHOO JeHCTBUA Ha (pPepMeCHTATMBHY!0 AKTHBHOCTH, HO 
O Ke BpeMA foOaBeHHe HaTpHeBOH COM STUMeHAMaMuHOTeTpaalletata 
QJITA), cpa3prBaroueli Ca u Mg, 3HaunTebHO CHHKaeT AKTHBHOCTb 
D-asbl. Ocraetca HesaCHbIM, JelicrpyeT mu Na-OJ[TA nenocpefcTBeHHO Ha 
D-a3y HUJIM %Ke BJMACT KOCBeEHHO OlarofapA CBASbIBAHHIO ABYBaJICHTHbIX 
»B. BuilepxXHBaHNe SKCTpakTa pu TeMMepatypax Bie 50° pesKO NOHWKaeT 
(CHTATHBHY!IO AKTMBHOCTb. BpiacHusocb Jaee, YTO cyOcTpaTOM JeHCTBHA 
feuTa, Hapayy c ATO, moryT 6pithb ALP u UT, xors B 9TOM Cy4ae AKTHB- 
HM OKaspiBalotca Oonee uusKkumu. Ha nupoocpar u B-rannepopociar 
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9KCTPakT He OKa3bIBaJl HAKAKOFO.BIMAHHA. ITO yKasbIBaeT Ha JOBOJbHO 3HauH- 
TEJIbHY1O CHeIMMYHOCT (pepMeHTaTHBHOM AKTHBHOCTH 9KCTpakTa. Boia npes- 
IIPHHATHI MOMbITKH B KaKOl-To cTemeHu OuNcTHTh AT®-a3y MuMosbI. 75% alleTOH 
wu 80% HacpimeHnue (NH,)2SO, BbisbiBaeT ocaxkeHne cbepMenta. BpicoKas cTe- 


N€Hb HaCbINIeHHA -CeEPNOKHCJIbIM AMMOHHEM, 
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Pue. 1. Benuunna AT®-a3HoH aKkTHBHOCTH 
B JIMCTbAX HCKOTOPBIX pacTeHHit. al — 
Mimosa, pudica, cnocoOHaa k JBHXKeHHIO. 
a2 — Mimosa pudica, yrpaTuBliaa croco6- 
HOCTb K JBHxKeHUIO, 6 — Primula chinensis, 
g—Evonymus japonica, e— Hydrangea opu- 
loides, 0O—Rohe discolor, e — Olea europea, 
ac — Desmodium gyrans, 3 — Desmodium 
canadensis, « — Desmodium viridiflora 


HeOOXOJHMaa JIA OCaxKeHHA 
AT®-a3bl, CBHJeTeJIbCTBYeT 06 albOyMH- 
HOBOH mpHpoye cbepMenta. [lomyyeHupiit 
HaMH lipenapaT o6aaJI BbICOKOM AKTHB- 
HOCTbIO, ocTHramwment Q, = 10000. 

K KOHLy CeHTAOpsA, MOBHAMMOMY B 
CBA3H C HEKOTOPbIM MIOHH2KeHHEM TemIe- 
paTypbl, a Takxe HeOaronpvATHBIMU 
JIA MHMOSbI YCJIOBHAMH CYIeCTBOBaHHA 
B NJaOOpaTOpHu, pacTeHHe cTano yTpa- 
YHBaTb CIOCOOHOCTb K CKJaJ[bIBaHHIO 
JIMCTKOB, JIMCTbA CTaJIM CBeTsIee H Cye. 


OHOBpeMeHHO C 9STHM 3HAaUHTeJIbHO 
cHusHiacb AT@-a3Haaq  aKTHBHOCTb 
(puc. 1, a@ 2). 


Hapsgy c Mimosa pudica 6nim0 ue- 
clleOBaHO pacTeHue, OOsamaromlee cno- 
COOHOCTBIO K @aBTOHOMHOMY J[BH2Ke- 
Hu10,— Desmodium gyrans. BoKkospie 
JIMCTOUKH STOFO pacTeHHA OCYMLeCTBIIA- 
OT NOCTOAHHbIC PHTMHYECKHE JBHXKeHHA 
mo 9uncaM. K stomy xe poy Desmo- 
dium OTHOCHTCH pa Apyrux BOB, 


- JIMCTOUKH KOTOPbIX He OOaaroT cno- 


COOHOCTbIO K JIBHXKCHHIO, B YaCTHOCTH 
Desmodium canadensis uD. viridiflora. 


Kak BugHO 43 puc. 1, 0, 3, WU, 9KCTPAKT M3 JIMCTbeB OONAaaroulero cmocoé=— 
HOCTbIO K BHxKeHHIO Desmodium gyrans oOafqaeT 3HauMTembHOH AT-a3Hon 


AKTHBHOCTbIO, a B IMCTbAX Desmodium 
canadensis u D. viridiflora ee o6Hapy- 
X%KHTb He YaJlOcb. 

MakcumyM (bepMeHTaTHBHOH akTHB- 
HOCTH, KaK HM Y MMMOS3bI, JI@KUT B 30HE 
pH 5—6. HaliqenHand Bemu4uHa aKTHB- 


Ta6nuna 1 


BenuunHa AT®-asHo akTHBHOCTH 
B JIHCTbAX H€KOTOPbIX pacTeHHli 


HOCTH 9KCTPaKTa 43 WHcTbeB Desmodium 5 = 

gyrans Oblia B 3 pa3a MeHbUIe aKTHB- Pactenust ee} 4° 

HOCTH 9KCTpakTa H3 MMMOSBI. Sa te 
K pacTeHuaM, O6majaroluluM cmoco6- 6 wz 

HOCTbIO K HHKTHHACTHUeCKHM JIBHXKeHH- 

AM (OHH CKJlafbipatoT vsucTouKM Ha Acacia dealbata . ++ | 2504, 8 

HOWb), OTHOCHTcH pag aKanuli. Mbit ee a =i ad 

onpexenanmu AT@-a3Hy10 akTHBHOCTD Reece Heese nl 4 By 49 6 

M B JIMCTbAX STHX pacTeHnh (Ta6z. 1). Acacia pendula — | 3174,4 
Oxka3ao0cb, 4TO MH 3fecb HaGmomaeT- Acacia saligna as 0 

cad Hammunve BbIcoKoit AT®-a3nofi axrup- Cofdyline stricta — | 198,4 

Nerium oleander . — 0) 


HOCTH B JIMCTbAX aKkalluul, OOmaaroulnx 
CHOCOGHOCTbIO K JIBHXKeHHIO, H MOUTH 


I1OJIHO€ OTCYTCTBHE €€ Y BUOB, HECIOCOOHBIX K ABIDKeHuIO. EQUYHCTBEHHBIM UCKJIIO- 
YeHHeM H3 9TOPO MpaBula ABJIACTCA HaMM4He OUCHb AKTHBHOH AT®-a3p B H- 
CTbAX HecnocoOHOH K BHxKeHHIO Acacia pendula. 

Takum 06pasom, B MCCIeQOBAHHEIX HaMH PaCTeHWAX, CNOCOOHBIX K TOMY HJIH 


MHOMY THY (BWKeHMA, BCerfa OOHApyKuBatacy Bbu OKad AT@-a3Haa aKkTUB- 
HOCTb, a B OOJIbINMHCTBE pacTeHHH, HECMOCOOHBIX K J[BH2KeHMIO, OHa Obla He3Ha-. 


YMTeIbHOM M TONbKO B OMHOM cuIy¥ae BBICOKON. 
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CH3JIOMKCHHbIC JAHHbI€ MO3BOJIAIOT BbICKa3aTb TpeAMOOx*KeHHE O BO3- 
yuactun AT®-aspi B BuraTebHOl peak pacTeHull H MOOyxKaloT 
eHINMM Oovulee JeTaJIbHbIM HCCeOBaHHAM (pepMeHTAaTHBHOrO MeXaHu3Ma 
aku. Pasymeetca, JOJDKHbI ObITb MOmyYeHbI BMecTe Cc TeM H Ooulee 
AOKasaTebCTBa B MOMb3y YePT CXOACTBa OHOXHMHYeCKOrO MeXaHH3Ma 


asl Y X2KMBOTHBIX H pacTeHuii. 4 
uTyT Ovoxumun um. A. H. Baxa Tlocrynu1o 
Axagzemun nayk CCCP 4 VI 1956 
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Hokaagn AKkanqemun Hayk CCCP 
1956. Tom 109, N 3 


TPEOJIOrH 


B. A. BAXPYILIEB 


->ACTBOPEHHH WMPKOHOB B H3BEP)KEHHbIX FOPHbIX MOPOJJAX 


(ITpedcmasaexo axademuxom J. C. Kopoeunckum 18 I 1956) 


Sa mocequee BpeMaA HaGwOaeTCH MOBBILeHHbI HHTepec K H3y4eHHIO 
MPOMOPHYECKHX OCOOeEHHOCTeH IHPKOHa H J[PyrHX aKIeCCOPHbIX MMHepasoB 
epxKeHHbIx opoy (* *). Payom uccmeqoBaTeseli Obl0 MOAMeueHO, 4YTO akKIIec- 
HbIM MHHepawiaM (OcOOeHHO IWHpKOHaM) H3Bep2%KCHHBIX TOPHBIX MOpOA HepesKO 
HCTBEHHbI HE TOJIbKO MpaBHJIbHbIe KpHcTaqmorpadHyeckue (POpMbI, HO Hi 
ASIMYHOH CTEMCHH OKPYIVIble H H3beeHHbIe (KOPPOAMPOBaHHble) OVepTAHHA 
oH. 

[IpucyTcTBHe aKIeCCOpHbIX MHHepasOB B HHTPy3HBHbIX MOposax c «H3Ha- 
bHO» OKPYIJIbIMH OYepTAHHAMUM, HECOMHEHHO, 3aCJIyKHBaeT BHHMAHHA Ip 
lCHHH BONpOCcoB OO HCTOUHHKAX NMTaHHA, Ip aHasIu3e HaKOMMeHHA OCaKOB 
X JMareHesa. Ha 93TO OOCTOATeIbCTBO YKa3bIBaJIOCb yKe HEOMHOKpaTHo. 
AMe1oTCa MOMbITKH HCHONIbSOBaTb (POPMY WHPKOHOB IIpH pelleHHH BOMpocoB 
HCXOMK CHUA H axke BOSPacTa TeX HJIM HHbIX THIIOB H3Bep%KeHHbIX FOPHBbIX 
on. Tax, mo VW. A. IIpeo6paxenckomy qua Boctounoro 3a6atKamba oKpyr- 
HbIe (POPMbI WHPKOHOB Oovlee CBOMCTBEHHbI BAPHCCKHM rpaHHTaM, a WHPKOHBI 
OuaTbIMH OOOOUKaMH HU BbIPOCTaMH allie BCerO BCTpeyaloTcH B KHMMepHi- 
X rpanutax (7). Pajqom amepuKaHCKHX HCCeoBaTeseH OKpyrsiaa popMa Wup- 
OB HCIOIb3yeTCA B KaveCTBe KPHTepHA AIA OTAMYHA TpaHHTHBIX TOpon, 
IMKIUHX B pe3yJIbTaTe IpoWeccoB rpaHHTH3alHH HJIH KOHTaMHHAHH, OT 
{ATOR MarMaTH4eCcKOrO mponcxoxyenua (* %). 

JwxkKe HaMH IIpHBOAATCA pe3yJIbTaTbI HSYYeCHHA HEKOTOPbIX MOpdosornye- 
< OcOOeHHOCTeH IMpKOHOB cHeHuTOB KoxyjomcKoro paliona TPopno MWopuu 
lajuHaa Cudupb). M3yyenue WHpKOHOB MpOBOAUJOCb B OODIYHbIX IpOSpayHblx 
cbax HW UWIIMXaX, MOMYYeHHBIX H3 HCKYCCTBeEHHBIX MpoTomoyeK Becom oT 12 
15 xr kaxyaa. 

SHCHUTHI STOO paoHa CsaraoT HeOOMbIIMe MACCHBbI HIM IWTOKOOOpasHple 
|, IIPOPbIBaIOULHe ApeBHIOIO SpPySHBHO-OcaOHytO TOMMY, B COCTaB KOTOpOH 
IAT KepaTOpuph!, Tybl, WOpdupbl, TyporeHHo-ocafounble HW KapOouaTHble 
bt. C TeaMH CHCHHTOB FeHETHUeECKH CBA3SAHbI CKAPHOBO-2*KeNe3OPyHbIe Me- 
oxjeHua KongomcKoro patoua. B mpesenax mecTopoxyeHul MH BONM3H 
CHEHUTbI OObINHO HMHTCHCHBHO NpeoOpasoBaHbl MOCeMarMaTH¥eCKHMH IIpo- 
AMU, TJIABEHCTBYIOULY!O POsIb CpeAH KOTOPbIX Hrpas! HATPOBbIH MeTACOMATO3 
OuTusauua). UacTuuHo Obl H3YYeHbI WMpKOHbI CapJIbIKCKHX TpaHHTOB, 
ATHIX B palione [leperemmeBcKoroO MeCTOPORKAeCHHA H ABJIAIOULMXCA B BOS- 
HOM OTHOLMeCHHH Ooulee MOJIOJbIMH 110 CpaBHEHHIO CO CKapHaMH HW pyAaMu T10- 
nero. [Ipu atom uccmeqoBanuto ObIM MOABeprHyTb KaK H3MeCHeHHBIe (HM 
) H3MCHEHHBIC) CHCHHTHI M PpaHHTbl, TaK B pa3sJIMYHOH CTeNeHH MeTacOMaTH- 
WM IpeoOpasoBpaHHble HX pa3HOCcTH. 

} pesyJIbTaTe HCCeIOBAHHA ObIH BbIABJICHbI CJI€YIOMMe 3aKOHOMep- 
H. 

. B o6pasiax cHeHHTOB, OTOOpaHHbIX H3 OMHOFO H Toro 2Ke MACCHBA, COMep2Ka- 
[MpKOHA pe3KO H3MeCHACTCA B 3ABMCHMOCTH OT HHTCHCHBHOCTH IPOABJICHHA 
xX TociemarmMaTHyeckux mpoueccos. MakcuMaJIbHbIe KOIMYecTBA WMpKOHA 
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HaGIOMaoTCA B MaJIOMSMCHEHHbIX PASHOCTAX CHCHHTOB, B TO BPpeMA Kak B ail 
OUTH3HpOBaHHBIX CHeHHTAX COfepxKaHve UMPKOHA 3aAMeTHO CHMKACTCA MOUTH | 
MOmHOrTO ero HCYe3HOBeHHA. 

2. B coorsercTBHH C H3MCHCHHEM KOJIMYCCTBCHHBIX COJepKaHH UWHMPKO 
B CHeHHTaX HaOm0faeTCA H H3MeHeEHHe MOpcOJIOrMyecKHX OCOOeHHOCTEH UX g 
peH, a HMe€HHO, He€H3Me€HCHHbIM CHeHHTaM Oowee CBOHCTBCHHbI HAMOMOp(bH 
WIM C1a6O0 OKpyrvible OVepTaHHA KPHCTaWIOB UHPKOHAa, B TO BpeMA Kak Jf 
CHIbHO aJIbOMTH3HPOBaHHbIX pasHOcTeii xapaKTepHbl OKpyrvible (AHWeBUAHB 
WJM WHTCHCHBHO KOppOsupoBaHHble 3epHa. IIpu sTOM HepeAKO OHM peOpa Hi 
PpaHu KPHCTaJIOB UMPKOHA CHJIbHO KOPpOAMpOBaHbl, B TO BpeMA KaK Apyr 
XOPOWIO COXPpaHAOT MpAMOMMHEHHOCTS CBOMX OYepTaHHl. 

OrmeueHHbIe BbILIe 3aKOHOMepHOCTH BbIBeJEHbI Ha OCHOBaHHH H3yueH 
cuenutos Ky6ecckoro, Iampimckoro u TalliTarombcKoroO MaCCHBOB. 

Cuenntst Tamtarosa, OCOOeHHO B Mpeyemax pyHOoro NOJIA, HaHOosmee HHT 
CHBHO TIpeoOpasoBaHbl MOcseMarMaTHYeCKHMU TIpomeccaMu. SyeCb OHH Hepes 
MOUTH HalleO MpeBpallleHbl B MOHOMHHEpaJIbHbIe MOPOAbl aJIbOHNTOBOrO cocTa 
¢ XapakTepHOl OocTOHHTOBOH cTpykTypoH. Cpequ mocieqHel, OfHakO, BCTP 
yaloT UH PeAMKTbI MepBHUHOM CTpyKTYpbl (HM CocTaBa) CHeHHTOB. Takuve. Topo 
paiiona, OaroqapxA UX CYLICTBEHHO aJIbOHTOBOMY COCTaBy, MpeAIMuecTByIOnIM 
HCCMENOBATEIAMH OTHOCHJIHCb K aslbOuTUTAaM (* ®). OqHako Janupie H. T. C 
muna (8) no Ky6eccxomy u Ilanbimckomy CHeHHTOBbIM MaCCHBaM HM HalllM ONO 
HUTeJIbHbIe HaOMONeHUA NO TalTarosry CBHeTebCTBYIOT 06 HX BTOPHYHOM 
TacCOMaTHYeCKOM (a He MarMaTHYeCKOM) TIpoHcxomyeHnH. Take aubOuTu3up 
BaHHble CHeHHTbI TalliTaroia C XOpOllO pasBHTOH OOCTOHHTOBOH cTpyKTyp 
JIMMM€HbI He TOJbKO BCeX TeCMHOIBCTHbIX MHHepaJOB, HO HW OOJIbINHHCTBA aKIle 
COPHBIX, B TOM UMCe HW WHpKOHA, CUMTAIOUeErOCH HCKJIOUHTEIbHO CTOMKMM B X 
MHMYCCKOM OTHOIMICHHH MHHepavioM. 

IIpumepom cHeHHTOB C OOBIMHBIM JIA HHX COJep2xXaHHeM WHPKOHAa ABJIAIO 
cHeuuTb! Ky6ecckoro x [lampimcKoro MaccHBOB B yUacTKaXx, MAKCHMAJIbHO yale} 
HbIX OT CKaPpHOBO-pyHbIX MecTOpOmKAeCHHH H pyAONpOABMeHHH, T. €. 3a pel 
JJaMH opeowa albOuTH3alHH cHeHuTOB. B ambOMTH3HPOBAaHHbIX %Ke CHCHUTA: 
pa3BUTbIX B Mpeyenax mecTopowyenHi Lane u Weperenr usu BOnn3n Ww 
WMpKOH XOTS HM BCTpeyaeTcA, OMHAKO KOJIMYECTBO CFO P€3KO CHMKAeTCA M0 cpa 
HeHHIO C HeasIbOHTH3SHPOBaHHbIMH CHe€HHTaMH. TaxKead He3JIeKTpOMarHuTHe 
(pakunA MOceLHAX MPCHMYLIECTBEHHO COCTOHT H3 3epeH LHPKOHAa, B TO BDPeN 
KaK TaKOBas aJIbOHTH3HPOBaHHbIX CHCHHTOB COJepxKUT WApKOHa Bcero JME 
HECKOJIbKO TIpweHToB. B HMMepCHOHHBIX IIpeMapaTax, MPHrOTOBMeHHbIX U3 TF 
XKeIOH HEIICKTPOMArHMTHOH (bpakUHH aJIbOHTHSMpOBaHHbIX CHeHHTOB I laupiW 
vw ocoOenno Ieperemia, NO MHKPOCKONOM OGbIUHO HaOsMOMAaOTCA JIMUIb CMH 
HBIe 3epHa WMPKOHAa, OTJIMUAaIOU[MeCA HHTCHCHBHOM H3beeHHOCTbIO rpaHe 
(cm. puc. 1 Ha BKaelHKe K cTp. 522). ay 

IIpucytcTsve B CH€HHTAX OKPYIJICHHBIX WIM B pasmMUHO cTeneHu Kopp 
AMPOBaHHbIX 3€peH WHPKOHa, KaK HaM KaxKeTCH, HE MOXKET GObITh OOBACHEE 
3aXBaTOM HX H3 BMeULaIOWMX OCaOUHbIX TOpoy. IIporuB Takoro oObsACcHeHR 
roBopsT cuelyioulve PakTbl: |) NpwypouernocTh MaKCHMaJIbHO KOppoyupoBal 
HbIX 3€p€H IMPKOHAa K OpeoaM MeTacOMaTHYeCKOrO MpecbpasoBaHna CHeHUTO 
2) IPHCyTCTBUe KPHCTAINOB WHPKOHa, OHM peOpa HW rpanH KOTOpbIXx Koppoy 
POBaHbI, a Apyrve COXpansAloT IpAMOAMHEHHOCTS OYepTaHHl (BMOTb AO COXp 
H€HHA OCTPbIX YIJIOB) HW, HaKOHell, 3) HepeKO OKPyrvIeHHbIe KpucTal A 
CTOJIbKO MaJibt (MeHbIIe 0,1—0,05 mm), 4To UCKMOUaeTCH BO3MOXKHOCTD HX OKaT 
BaHUA Ip TpanCHOpTHpOBKe B 9K3OPeHHbIX yCIOBHAX. CKOpee BCero, MbI HME 
Heo C XHMHYCCKUM PaCTBOPeHHeM WHPKOHOB OX BOSelicrBueM MocNeMarMat 
YeCKHX PaCTBOPOB Ha CHeHHTHI. 

Sepa IMpKOHa C KOPpOsMpoRaHHbIMM TpaHAaMu BCTpeuaiorca WM B rpaHHts 
CapJbIKCkoro MaccuBa, Oco6eHHO B peyeqax LeperemescKoro MeCTOpPOK eH 
re OHM MCIBbITAIM BOSCHCTBHe MOCMeMarMaTHYeCKUX IIPOWeCcoOB B HeCKOMB' 
OO/bINeH CTEMeHH, JEM PpaHuT WeHTpPasIbHbIX YYaCTKOB MaccuBa (cm. pue. 2). Ty 
3TOM Ha OKPYIVIbIX 3epHaX MWHMPKOHA MHOra HAGMOLAaloTCA 3yOuaThIe OOOMOUKH 
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CTbl WHPKOHA, HallOMHHaloulNe TakopBble, onMcaHHbIe V1. A. [Ipeodpaxen- 
. AIA UWHPKOHOB H3 rpaHHTOB SaGalikamba (?). 

| HEJIOM ABJICHHE PaCTBOPeHHA WHPKOHOB, HapsAy Cc BbIpOcramMu u ryOua- 
[| OOOMOUKAMH, CJLY2KHT YKa3aHHeM Ha BO3MOXKHOCTS HEKOTOPO!! MHrpalHH 
OHHA B H3BepKeHHbIX POPHbIX MOpOsax. XHMH3M PaCTBOPeHHA IMPpKOHOB 
MOMHE ACeH. Ckopee BCero, pacCTBOPeHHE WHPKOHOB MpONcxoOAHO MOA BO3- 
IBH€CM XHMHYCCKH CHJIbHO AKTHBHBIX U[eCJIOUHbIX PaCTBOPOB, HOCKOJIbKy 
HMaJIbHO KOPpOJMpOBaHHble 3epHa WHKpOHa B CHeHHTaX BIIOTb MOUTH 
OMHOTO HX HCUe3HOBEHUA IpHYpOyvenbl K HaHOONee HHTEHCHBHO aJIbOMTH3HpO- 
bIM HX Pa3HOCTAM. ITO OOCTOATEIbCTBO HEOOXOAMO YYMTHIBATh MPH anau3e 
ACTHbIX COOTHOMICHHH H IPH PeleCHHH BOMpPOCOB O MpOHCXOKNeHHH KOMIVIeK- 
H3BeEp2KCHHbIX FOPHbIX NOPO Ha OCHOBAHHH MOpdomorMyecKHX OCOGeHHO- 
Wupkouos. Bmecte c TeM MBI HE YMaJIA€CM BOSMOXKHOCTeH KOppeAUHH Mar- 
yeCKHX MOpOA NO ApyruM *Pu3sHYeCKHM, H OCOOeCHHO XHMHYECKHM, CBOIi- 
M IHMPKOHOB, Kak, HallpHMep, NO KpHcTasmorpaduyeckHM (opMam s3epeH, 
CKe, 9JICEMCHTaM-IIPHMecaM H T. I. C 
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M. M. BECEJIOBCKAS 


O JIPEBHEMMIMX KAPBOHATHbIX TOPOJAX HA PYCCKOM 
MNJIAT@OPME (M0 AAHHbIM FJIYBOKOFO BYPEHH A) 


(II pedcmasaeno axademuxom H. M. Cmpaxosoim 23 II 1956) 


Ilpu u3yyeHHu ecTeCTBCHHbIX BbIXOJOB apX€HCKMX KPHCTaJJIMYeCKUX 

Ha WHTaX Cpe rHeHcOB H MHIMATHTOB MHOra BCTpeyaloTCA KPHCTaIMYe 
M3BeCTHAKH, MpaMopbl WH ouoMuTp. Oxnuw onucanp B. UV. Jlyaguukum 
TI. U. Jle6eqespm (4) u3 patona YkpavHCKOH KpHCTaIMMYeCKOH MOMOCHI 
mesBatad 4 Sapambe n0 Byry, [HuBaHb u Apyrue Mecta). KpuctasMueckt 
BeCTHAKH 43 THuBaHH HesaBHO JeTambHO u3sy4eHb JI. II]. BoOpopxuKkom 
Mpamoppi oco6eHHO paciipocTpaHeHbI B apxee CuOupu (BepxHaa yacTb Ad 
cKO cepuu). On HaOmOfaloTcA Ha TpOMaHOM IIpOTAxKeHHH OT ycTbA p. T. 
TOH Ro CmoyaHKu (1700 kM), 4TO paBHo Bcel WIHHe CkaHAHHAaBCKOrO NOyoe 
Ba (°). KapOonaTHble MOpoybl BcTpeyaroTca B apxee Kanal riaBHbiIM OOP: 
B CBHTe rpeHBHJIb, B apxeo3oe Asctpaauu (Ayame, Bapnoy, Tunnel (uuT. 10 
Bomee MOJOJbIMH SABJIAIOTCA OMMCaHHbIe B TOCMeqHee BpeMA B pa 
H.T. Cyqosuxosa (*) H paHee MHOrMMH JpyrHMu aBTOpaMu KapOoHaTHBle MOF 
_ sayloxwkcKok opmaunu. Ilo Bospacty maqowxcKasd (POpMalHA 3aHHMAeT NOOK 
MexKy OeOMOpCKHMH rpaHutamu II rpynnmbl Hu KapesbCKHMH HM KHEMpOTepa 
CKHMM OOpasoBaHHaMyH (%). ; 
Ilo qaHHbIM ray6oKoro 6ypeHHaA HH B OHO M3 cKBaxKUH Broporo Bi 
HH B 3anaqublx yactax PyccKoH mmaTdopMbl KapOoHaTHbIe MOPOJb B OK 
pu He OblmH BcTpeyeHbI (CM. MHOrouvcreHHbIe padoTh B. II. Onopenc 
copmecTHo c T. A. Jlanuucxo wu B. C. Kua3esnmm 3a mepuog 1951—1955 
A. IT. 3apuyqonosoli u M. M. Becenoscxon, 1952 r. u ap.). IIpu padore (come 
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c A. VW. Megamenxo) no u3yyenvio JOKeMOpuaA ONOPHBIX CKBaxKHH 3anay 
paloua PyccKort TIJIaTPOPMbI MHO!O MPOWSBeeHO eTabHOe ONMCAHUe Be! 
YacTH pa3pe3a 3yOOBO-NOJIAHCKOM CKBaXKHHbI, palOJOKeHHOM B 3alaqHo 
cTH TOKMOBCKOrO cBOfa. TONbKO B STOM CKBaxKHHE B AOKeMOpHu OOHapys 
JIOOMUTEI. ; 

Iloq HukKHeKeMOpHiicKuMu OTIOMKeHHAMH Ha rayOune 1440 m B sy6oBK 
AAHCKOM CKBaxKHHE 3aeraeT 45-MeTpoOBaA TOUIa KpaCHO-OypbIxX CHJIbHO | 
JI@3HEHHbIX Me€CYaHbIX OPO Cc OOMOMKAMH MH TasbKaMH H3MeHeHHOrO Bb 
pHBaHveM rHelica, oTHocumas UM. E. Iocrunxosoii (°) k pucpero. Tog pucbelict 
oOpas0BaHHAMH Ha rayOune 1485,1 Mm HaGmomaeTca HeOOMbIIOL (2,4 m) mpo 
MHMJIOHATH34pOBaHHOH NOpOsbl (MHJIOHUT rHelica?), H MOM Helo 3aeraroT ONO 
(cm. puc. 1), nepeceyeHHbie KBapleBbIMH HU pexe KBapleBO-NOmeBOMIMATOE 
«KuaMH. JLONOMUTHI NOACTHNAIOTCH BeCbMa MecTpoll M0 cocTaBy MauUKOil, coc 
HCH W3 MCPCMeXKaloulAXCA MPOCMOeB XMOPHTHSHPOBaHHBIX HW OMOTHTH3UpE 
HbIX KBapIeBbIX AMPHOOJMTOB C 3epHaMM TeMATHTA, MHJIOHHTOB rHelica? 
AOTOBO-XJOPUTOBBIX H XJIOPHTOBO-KBapIeBbIX CJAHUeBATHIX MOPON, mepect 
HbIX %HJIAMH KapOoHaTa, xmopuTa wu KBapma. MomnoctTb Bceit nauKu 6, 

Tloq AouOMUTamMu 4 necTpo mayKoli Ha rmyOune 1499,5—1434,4 m sane 
THIMIHbIC HMKHeapXeUCKWe MHKPOKJIMHM3HpOBaHHBe mMwarvoruelich. Ux 
PpeCeKaloT X%KWIKH KapOonatTa, xNOpuTa, u3speqKa snugoTta. Munorga onMN 
HUTHSMpOBaHbI. ITH PHelicbl, TAK 2Ke Kak H BbILCONMCAHHbIe MOPOL, B CHU 
meH CTeHeCHH KaTaKa3MpOBaHbl, YTO CKa3bIBaeTCA B NOABJICHHH BOHM 
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HHA KBaplla HW B TOM, YTO OHH YaCTH 3epeH MWarHoKsa3sa CBHHYTHI 
HTCIbHO APYPHX UH, TaBHOe, B MOABJICHHH MHJOHHTH3HpOBaHHBIX NOpos. 
1€LUIHe AOJIOMHTHI Cepble, HHOra 3eseHOBATbIe, MeCTaMH KpaCHOBaTO-6y- 
OKPalle€HHbIle OKHCaMH 2Kee3sa NOpOAbl, YaCTO NepeceveHHIe OeIbIMH Hi 
aTbIMH XKHJIKaMH KBaplla, a TakxKe KBaplla H aJIbOuTa* HW TeMHO3eeHO- 
-€pBIMH XJIOPHTOBBIMH XKUJIKAMH MOMLHOCTHIO OT 0,1 AO HECKOJIBKHX CaH- 
POB. 
D1 MHKPOCKONIOM (cM. puic. 2) TeKcTypa Mopogbl .ompesenaetca Sonbuel 
lO KaK OeclopsOuHaA, U3peyKa Kak cnoucTad. OcHoBHas Macca nOposbl 
HT H3 pasHOsepHHCTOrO Kap- 
a, pa3Mep 3epeH koTOporo 
wietca OT 0,02 yo 0,5 mm. 
a 3epeH OONbINeH YaCTbIO He- 
iIbHaxw, HHOra NOMOOBHI- 
B 3e€pHax HaOsiojaerca TH- 
aA JIA JONIOMHTa 30HapHaa 
‘Pypa (cM. pre. 3). B equnuy- 
Iy4aAxX Cpe pasHosepHuc 
KapOouata (cojlepxxaHHe KO- 
OB OTJICJIBHbIX OOPasllax KO 
Tea OT 50 Wo 75%) HaGso,a 
yuacTKH, CJIOMKeCHHBIE MHK- 
HHCTbIM KapOOHaTOM; OHH 
Kpyrvible, BbITHHYTHIe, pa3- 
X Kole6etca OT 0,1 Jo2mm. 
KaHHe B mHpe OOpasia 
rye ony BcTpeyarTcs, 25%. 
oT ObITb, 9TO CBOeOOpa3sHBIe 
yeckHe OOpa30BaHHA, MO*KeT 
CI€bI IpHCyTCTBHA KaKOH- 
LY HEI. 
JIOPHT IIpHCyTCTByeT BO BCeX 
AX, OH Ca6o MeOoxpoupy- 
BeT H MJIeOXpOH3M ero H3Me- 
“A OT OweqHOsemeHorO JO 
1 OecuBeTHoro. MuTepdepex- 
Had OKpacKa cepand. XJOpHT 
yaeTCH B BHJe OTeJIbHbIX 
IKOB, PaCIIOJIOMRCHHBIX Oec- 
(OUHO, HHOra Kak Obl OKali- 
IMMX  3€pHa  KapOonara, Puc. 1. Cxematuueckuii paspes s3y6oBo-noiAHcKOd 
[a *wKe pachoaraeTcaA MapaJi- cKkpaxkuHb, | : 100 
10, MOJYepKHBaA CJIOMCTY1O 
Ypy, a TaKxKe 3anONHAeT MKUJIKH; B OOMee KPyNHbIX KUMKAX HaOmOMaeTca 
iT JIBYX BUJ[OB: B OCHOBHOHM CBoeli Macce OH TaKOM Ke, KaK ONMCAHHbIH BILE, 
eq Hero HaOsIOaloTCA OKpyrvible, pexKe yrsoBaTple OOpa30BaHHuA pa3- 
1 0,015—2 uM, coxKeHHBIC XJIOPHTOM TOPO Ke WBeTa, OKaMMJICHHbIe THpo- 
lamu »%ee3a. MHTepdepeHuMOHHad OKpaCKa B CKpeleHHbIX HHKOJIAX JIM- 
. Coyepxane XMOpuTa KOMeOeTCH OT OOpasia K OOpasyy oT 10 no 20%, 
mA0 30%. 
HEKOTOPbIX OOpasiax BCTpeyaloTca 3epHa H arperaTbl reMaTHTa pasMepoM 
)1 qo 3,0 mm. Coyepxxanue Kome6netca oT 0 70 5%. Bo Bcex waudax Ha- 
qIOTCA HEPABHOMepHO pacmpejeveHHble HelpaBHJIbHbIe OOpasoBaHuA UH 
MU, CJIOMKEHHbIC THA{pOOKuCaMu 2%ewesa. B HeKOTOpHIX CIyYaAX 3epHa Kap- 
a OKpy2KeHbI ruypookucnamu xeNe3a.B oTmenbHbIX cryyaax (MEI 4304 


2, Konenomepamo-bpekyun co Cnabo 
9:|  Okam. u Heokam. obnomkamu. 
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B cpa3H c JeopManHel sepeH noveBbIX WMaTOB OHH He MOTH ObITb H3MepeHbl Ha 
IBCKOM CTOJHKe; MOKasaTeJIM TIpeJIOMIeHHA HX Ng, =1,540-+40,002, ve =1,537-L0,002. 
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wm 4300) BcTpeyaioTca KJlacTHYeCKHe 3epHa KBapla pasmepom 0,01—I! mm, 
OuTEIe TpemuHaMu. CosepxKanuve ero KomeOeTCH OT CAMHMUHBIX 3€peH AO 
B uekoTopprx wiucbax BCTpeyaloTCA XKWIKM YHCTOPO, He OKpallleHHOro PH 
OKUCuIaMH *Kee3a KAPOOHATA, pasHOsepHUCTOrO KBaplla, H3peAKa aJbOnTA, a 
xe xmopuTta. Morya KUKH OTCYTCTBYIOT B WIMax, HHOrAa 3aHUMaIOT 10 
B ra6n. 1 npuBoxqatTca XHMMYCCKMM aHasIM3 U3yYeHHOrO AOJOMHTA UH 7 
bit aHaqW3 KpeMHMCTOrO u3BeCTKOBHCTOrO yomomutTa (°). Kak BHAHO 
JaHHbIX TAOUMUbI,AaHAaNIH3 [peBHerO NOMOMHTA CXOCH C aHaNH30M OObITHOPO 
omuta Pycckoh miaTpopMpl. OOusMe KpeMHe3seMa B APeBHeM AOJIOMHTE, 
BUUMOMYy, OObACHHAeTCA MpHCyTCTE 

ee CcBOOOHOrO KpeMHeseMa B Bue 

Xumuyeckuii anaiu3 jOKeMOpHiicKorO O- yepErx 2«KH. KpemHeseM, KpoMe 
JIOMHTa H3 3y00BO-NOJIAHCKOU CKBa2KHHbI BMecTe C MarHHeM, »Kee30M H Tau 


(o6p. 4295 c rayOunpt 1448—1494,5 m) * 
u ooMHTa cepnyxoscKoro spyca 3anay- MOM BXOAHT B COCTaB XJIOPHTa. ul 


Horo Kpblia TloqmMockosBHoro 6accelina TOK 2KeJIE3a oOpasyeT OKHCJIbI WH TH 
Foawocxos,  OSMCJIbI 2Kewe3A. HenousaATHO HeCKO 
neuen Sy6opa Monana abiiGaccefin TLOBbIIICHHOe cCOqepxaHHe Mapral 
ve ee OR Sar eee IlopuyquMomy, OH BXOJUT HOO B 
Bec. % Oni EG TaB XJIOPHTa, JIHOO B COCTAB JOJIOMI 
re IIpucyrcTBue xsopuTa cpeqH q 
SiO. 13,00 216 45.4900) | Rees XJIOPHTH3alHA H OuOTHTHBE 
TIO, 0,24 003 | 0,04 aMpHoOoula B KBapleBbIX amMpuoOowA 
Al,O3 4,73 046 2,16 | IpHCyTCTBHe XJIOPHTOBbIX HU SHI 
Festa iss a 1,02 BBIX NOpO yka3biBaloT Ha rvry6C 
Mno 108 |- O15 0,03 | BIOPHYHbIe H3MeHeHHA, KOTOPbIM 
MgO 18158 461 1717 BeprasMCb H3yyeHHBIe mopogy. Us 
CaO 21,10 376 25,99 HeHHe MepBOHaYaIbHO ObIBIIUX 3 
ba ee Moe — -- MHHepavioB He JaeT BOSMOXKHOCTH 
P.O; an fat rs HTb O XapakTepe H CTeNeHH MeTaM 
SO; | He onp, ie 0,06 | u3sma. Peykaa BcrpeyaemoctTh Kaf 
Tn.n. 33, 25 a) ey HaTHbIX MOpO apxelickoro, Bospa 
oe He eur: = 37,38  =B patoHe PyccKoH mmaTPopMbi 
= =e BC€X MHOPOUHCJICHHBIX CKBaXKHH TOU 
| B OJHOH) yKa3bIBaeT, NOBHMMOMY, 
Cywma | 100,46 100,10 TO, YUTO apxeH B palone Pycckon MM 
H,0 0,58 bes 1,06 (POpMBI Obl MpeAcTaBseH mpeumMylie 
; BeHHO TeppHreHHoH talueH, B TO BPE 
* Ananutuk M. I. Ulanopanopa. Kak B CuOupH uMena 3HauHTedAb 


f pacipocTpanenve KapOoHaTHan (ba 


HapyUN B OMHOM 43 Mow (Ne 4308) ocrarKku Heompeyenumoli (pay Hbl 
puc. 4). B cBa34 Cc 3THM AOOMHTHI M CBASAHHBIe C HUMH KBapleBble amcuoo. 
H MUJIOHHTBI, MOBHAMMOMY, CJleqyeT HJeCHTHPHUMpOBaTh Cc Gomee MONO 
BepXH€apXCHCKHMH OOPas0BaHHAMH, MOXKET OBITb, MalO*KcKO!i (bopMauluu 
a NOACTHaIOulNe MX TIarMOrHelcbl OTHOCHTb K HWKHEMY apxXelo. 


Bpipaxkato ray6oKyi0 OaroqapHocTD mpop. B. M. Kynuerckomy 3a mpoe 
UIMpOB WM WeHHBIe yKasanHua, 


> Tlocrynuao 


IMTHPOBAHHASA JIMTEPATYPA 


i i. Il. BoOposBunuk, Ban. Munepan. o6m., 82, B. 4, 302 (1953). 2M.M. Bae 
AES hee BT 3 8k houopa, Was. AH CCCP, cep. reon., No 1 (1g 
ease oe WH < K ‘ iH, Apxelickue mpamopsi AvjancKoli nautst a mpoOsema danni” 
Bae ae eae _ WH. Jle6enes, Ilerporpabua Yxpannn, Msg. AH CCCP, 1 

miele “4 y 4YMUKUM, San. Kuesex. o6m. ecreciB,, 27, B..2 (1927)..’ © WU. Coa oct 
KOBa, viNTOOMMA, CTpaTurpadus, TeKTOHHKAa H BO3MOxKHAA HEMTCHOCHOCTbh OeCBOHCKHY 
spe tae rs mporu0a, Asropedepat, BHM, 1955. 7H. TL Cy ma} 
on ee Op. AoKemOp., B. 4 (1954). §M. C. Jlpeno B, Ilerporpabua ocales 
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Puc. 2. 3yOoso-Iouanckad CKBa2%KHHa Ha TOKMOBCKOM cBOZe. O6p. 

4305 ¢ rayOunpr 1488—1494,5 m. 20x, mpocroii cBer. OGuyHit xa- 
pakTep JOKeMOpHiickHxX JOJIOMHTOB 


Puc. 3. S3y6oso-Mosauckaa ckBaxuHa Ha TOKMOBCKOM cBose. OOp. 
4297 c rayOunp 1488—1494,5 m, 150, HuKonH --. XapakTepHoe AJA 
JOJIOMHTa 30HaJIbHOe CTpOeHHe POMO03ZpOB 


Puc. 4. 3y6oBo-IlonaucKkaa CKBaxKUHa Ha TOKMOBCKOM CBOze. 
O6p. 4308 c rmyOunel 1488—1494,5 M, 20%. IHpocroii cer. 
Cnegpl tpayHbl B MOKeMOpHiicKUx BoMOMUTaX. CpedH KpylIHbIx 
3epeH KapOOHaTa KaHaJIbIIbl, CMOXeHHbIE MHKPO3CHHCTHIM 
KapOoHaTOM 


Cpequee cojlep»kanve pacceaHHoro O“TyMa HaXOAUTCA B TECHOH 3aBHCHMOC 
OT WHTOMOrHYeCKOrO THNa MOpog. Tak, NOBbIIMeHHOe CONE pKanue OuTyMa 
NpHypoveHo K TAMHAM HM YIJIMCTbIM TIMHaM (0,19—1,48%) uw NMoHMKeHHOe 
K mecuaHukam u ameBpomutTam (0,14—0,17%). JIuub B OHOM o6pasue mecy 
Huka KoxknekTbl ero coyepmKanHe ocTuraet 1,08%. KomuuectBo OuTyMa 
TAKIKE HC3HAUHTeEIbHO HU AocTuraeT 0,06—0,97%, pH 9TOM MaKCHMAJIbHBIC 3h 
YeHHA IIpHypoueHb! K OYpbIM YrJIAHM HM YTJIMCTbIM PIMHaM. CymmapHoe cojepx 


Hue OuTyMa A u C Kome6netca oT 0,29 qo 2,05%, npHyem HaHOOJIbIIee HX KOI 
yecTBO IIpHXOJuHTCH Ha 6 


fe pbIe Yr HW yIJIMCTble PIMHBI 
TloppuueHHai § OHTYMHHC 
HOCTb OypbIxX yruieH Myra 
CTbIX PJIHH MOXKET B H3BEC 
HOH Mepe OObDACHATHCH 
cyueT cojlepKaHHA B HAX CM 
WM BOCKOB BBICIUHX pacTeHHi 

Hamu BbIABJICHa Take 
CBA3b MeKY KOJHYECTBC 
OpraHHyeckoro BelllecTBa 
= cTeleHbiO ero OHTYMHHHS. 
aoe uuu. Han6onee o6oramel 
HbIe OpraHHuecKHM Bewlec 
BOM T1opoybl (OypbIit yrow 
YIJIMCTbI€ TIHHbI) COepxK 
0 3—5% OHTYMHHOSHBIX KO 
IIOHEHTOB, B TO Bpe€MA Kak 


/\/\ OO 


SO G0? aU ie Gn BU ass. Ded. crc aD mopoyax C MCHBINHMH KO 

Gumym IeHTpalHAMH OpraHHyecko 

fe rO BeluecTBa HX COepKUTL 

Puce. 1. Tpynnosol coctas opranueckoro BelllecTBA = 3 yayyTebHO Gombe: 6,5 
cpefquelopckux nopox Ypano-QmMGeucxoli oOsactH. 1 — 34 6% 
cpequel roppt Jloccopa, 2 — cpequeli toppt Koxnextl u SAU 

3 — BepXHeJeBOHCKHX OTOKeHHH Broporo Baxy (no Ilo cBoemy rpymnoBoM 


qanutim H. M. Crpaxoga u K. ®. Poguonosoli) cocTaBy opraHHyeckoe Be 
mecTBo nopox Jfoccopa 1 
KoxknexkTel pe3ko pa3smMuaeTca Mexky co6ol. Kak BHAHO M3 TpeyrombHOH qua 
rpammpl pc. |, opraHuyeckoe BewlecTBO nopox Jloccopa rpynmupyetca copep 
IN€HHO OOOCOOJIEHHO BCJICACTBHE 3HAYHTeNbHOrO COJepxKaHAA FYMHHOBbIX BE 
WeCTB, NOXOAAmMero B OanaHce Wo 69%, Torya Kak BOamaHce nopoy KoxmexkT 
KOJIMYECTBO TYMHHOBBIX BeleCTB He IpeBbiuaeT 10%. UTo xe KacaeTca comepxa 
HHA OHTYMOB B OpraHHYeCKOM BelleCTBe CpeHeIOpCKUX MOpO, TO nomyyaere 
OOpaTHad KapTHHa, a HMCHHO, KOMMYeCTBO HX B OpraHHyeCKOM BelecTBe n 
4aHO-rJIMHMCTHIX NOpOA KoKnekTb AOXoAUT Jo 24—34%, a B OpraHHyecKOM 
mectTBe mopog Jloccopa ono He npesbuuaeT 12%. OcHoBHO mpH4HHON pasHUl 
B COCTaBe OpraHwyeckoro BellecTBa WH COJepxKaHHA B HEM OWTYMOB SABJIAIOTC 
HeOMHAKOBbIC YCJIOBHA 3AXOPOHCHHA OPraHHYeCKO"O BELULeCTBA H Ja bHeHUer 
ero MipeBpaljeHuA B mpomecce AMarenesa. Murepecno, uro rpymmoBol cocta 
OpraHuyeckoro BelecTBa mMopox KoxnekTbl aHawOruyeH, KaK BHAHO U3 Me 
rpaMMbI, TAaKOBOMY H3 BepXHeJeBOHCKHX OTIO*KeHHH Broporo Baky. 
Hisyuenwe WaHHbIx cpeqHero 2eMeHTapHorO cocTaBa xsmOpodopMeHHOr 
Outyma A (ra6n. 1) noKa3ano, YTO OUTYMbITJIMH, YPIMCTHIX PMH H MecuaHo-ask 
BPOJHTOBEIX Mopox Joccopa no coxepxXaHHIO yreposa u Bosopoxa npHOuE 
*KalOTCA K OuTYMaM yrvielt KoxnekTp!.Kpome Toro 3TH OXTYMbI, B CBOIO OUepe;E 
MpHOMKaioTces, CYA 10 MaHHbIM B. A. Ycnencxoro (°), K 6uTyMaM, u3Beue! 
HbIM H3 OypbIxX yrvieH HM GorxeqoB, a TakKxKe K YaCTHYHO H3BeUeCHHbIM OuTymMa 
MOMAOMAHMKOBBIX MepreseiH WM NWawiMHCKHX aJIeBPOMHTOB, KOTOpbIe OTHOCATE 
H. M. Crpaxospm u K. ©. Poquonosoli (4) x yIOJIbHO-caliponeseBOMy THI} 
BuTyM 2Ke MecuaHo-riMHuCTHIX MOpo KokneKTbl 10 cBoemMy 9eMeHTapHOM 
cocraBy IIpHOmmKaeTca K He*TAHbIM OHTYMaM, a TaKKe K YACTHUHO usBIeUe! 
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| OATYMaM JOMAHHKOBBIX Mepreell H MalWHiCKAX apraHJIMTOB H MeprevieH, 
TAHA MpHpoa KOTOpbIX oKasbiBaeTtca B paOote M. H. Crpaxospa u 
D. Poquonogon (4). OgHako semeHTapHbtit cocTaB xslopotbopMenHoro OuTyMa 
Opasna Ne 18 rau Jloccopa yKasprBaer Ha ONH3KOe ero CXOJCTBO C duIeMeH- 
HbIM COCTABOM He()TAHbIX OHTYMOB, OT KOTOPbIX OH OTHUAeTCH HECKOJIbKO 
BILMCHHbIM COepKaAHHeM HEYFICEBOAOPOAHbIX 3JICEMCHTOB, a HM@HHO: 
130%; H 11,85; O+N + S6,85%; C/H = 6,87; C(O +N + S) = 11,87; 
J+ N + S)= 1,73. Tlopuqumomy, npupejenupie JauHbIe YKasbIBaloT Ha TO, 


Laogmwwin a.’ 


CjH 


‘CTO= O--N 
Reaue HassBanne nopopE Cc H sare C/H lo4N-+ | O--N-+L 
aS | as 


BO MMMeCHAHHREMIT a « se ak 75,86] 8,48/415,66] 8,95 | 4,84] 0,54 
Tlecyanuk ¢ yrJIMCTBIMH BKO“eHHAMH | 79,20] 8,32/12,48| 9,52 | 6,35| 0,67 
ICR DONN TM wsee ce 20s nek Pods 79,831) Oo. 00| 164 9.74 till E10) 
IGT se et ce a MO Se a TAS) CHM DEANS an fey orale ye Al) O)atste? 
THA VnIACTAS. ka. js cpe ks 8 YAP |) Bray ahh OVA Teele I Gane || WO). tske 

[Mua yraucTas c BKsIOueHHeM 6y- 
DOLOEY Use w Te el se cben Leh eee 78,36) 9,84)411,8 | 7,96] 6,64] 0,83 
BCUCUMEQSCOUD Guta male sous 1 6 gw oe ale 718, 9/-|40583.| 10529 | 7,27 | 7, 66) 4505 
WIUHa Meh eee os ws Lick Teeatoe +t 84,57|411,95} 3,48] 7,08 | 24,25) 3,43 
{lecwanniee ee Ho rae os yank 83,37}10,42) 6,51} 8,23 |12,8 4,55 


OTJCJIbHbIC MAJIOMOMLHbIe TIHHHCTbIC MpOCOH MOrJIH ObITh HetbTeMaTepHH- 
MH; 3TO TEM Ooulee BEPOATHO, YTO YCIOBHA MpHOpexKHO-MOpcKHX aun He 
MOUaIH BOSMOMKHOCTH HaKOMJICHHA H COXpaHeHHA OpraHMyeckoro MaTepHawia 
—WJIbHeHINHM TpeoOpa3s0BpaHHeM ero MO HedbTAHOMY ILyTH. 

Ip cpaBHeHHH 3JICEMeHTapHOrO COCTaBa pa3JIHUHbIX THIOB NOpoOs 0 paspe- 
H3YUeCHHbIX CKBAKHH OTMEUACTCH Cle OHA CYIECTBeEHHa 34KOHOMEPHOCTD, 
M€HHO, OHTYMbI rauH Jloccopa u KoxnexktTbr Gomee BOccTaHOBJeHI (C 78,36; 
7; H 9,16; 11,95%), vem GuTyMbI MepeMexKalolluxXcA C HHMH MeCYaHHKOB H 
3pomuTOB (C 75,83; 83,37; H 8,07; 10,12%). Taxyto 3aKOHOMepHOCTbh MOXKHO 
ACHHTb TEM, UTO OHTYMbIB TecuaHHkKax Jlerue NOABeprawrtcA MpOleccaM BTO- 
HOrO OKHCJICHHA, UeM B IJIHHaX. 

SBoeo6pasHbIt XapakTep OuTyMa A HaxOUT CBOe OTPaxKeHHe UH B erorpyl- 
OM cocTaBe (Ta6J. 2). 


Tealoriinn meee! 


Conepxanue B % 


Mecto- 
Fee eG re OomnOnPENE | Toe ame lachdnntene 
CMOJIbI CMOJIbI 
Jloccop |[uuua yrauctaa 20,40 NBM 56, 21 4,64 
Koxnextpi|Yrowb ... . 26,16 41,87 48,93 13,04 
PSE AP wae % 75,07 22,04 1,67 Ne? 
[[lecuanuk . . . 66 , 40 16,54 14,419 7. 10) 


Tlanupie Ta6. 2 NOSBONMIOT BbIJCIMTb ABe pe3kO pasHUHbIe rpyMlibl OuTY- 
. Teppas 43 Hux, BKMOUAaIOUad yrumuctyr riuuy Jloccopa u Oypbilt yroub 
TIEKTHI, XAPAKTEPH3YeTCA CHJIBHOH OKHCJIEHHOCTbIO H NO KOJIMYCCTBY KHCJIbIX 
MOHeHTOB TATOTeeT K yrOsbHO-calponeseBomy THIy. Ha TpeyrobHOH AMa- 
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: 
rpamMe puc, 2 OHTYMbI STO rpynnbl pacmOuararoTcaA BMecTe C OHTYMaMH YP 
HYKHero KapOona Broporo Baxy. Bropasa rpyuma O“TYMOB M3 TIM HM WecuaM 

: KOB KOKIeKTbI XapakrTt 
pu3yeTca 3HaYHTeIbHO 
BOCCTAHOBJICHHOCTHN, Ta 
Kak KOJIMYCCTBO JICrKE 
(ppakuHi TIOBbILMaeTC 
nouTH B3 pasa H Oct 
raet 75,07%. B mpupe 
2 JICHHOH quarpamme Or 
— TYMbI STOH Tpynmbl pac 

* momaraiTcaA B BepxHe 
OS cekTope TpeyroubHuKé 
= COOTBETCTBYIOWCM TOU 
% HebTAHBIX OHTYMOB. 
02 Ha ocnopanun pac 
7X fae CMOTPCHHBIX aHaJIHTHYeC 
60 = KHX J[aHHbIX MbI IpH 
IIH K BBIBOJY O Hadi 


Vv 
VAVAVAVAVAVAWA ) 
TEND SIND NT TSE epee 


0 

Di, EQ OLE TOY SOONER OC ATI GAS Jloccopa AByx Tun 
GRE Ee Hol CHHTeCHeTHUHBIX OHTYM 

Puc. 2. Komnoneutupiit cocraB xmopoopMennoro Outyma A Tlep sprit be: OHTYMOB, T 

cpefHelopcKux mopox Ypajo-OM6enckoH oOmacTa H nopo, YTOTewWUHH K oOuTyMa 

yTuleHOCHO TOM HwKHero KapOona Broporo Baxy./— yrombHo - camporeseBo 


See Ae, eoubie: PANG, ABARETCA TCO 
KTBI as J u 
OKMeKTHI, yruieH HYKHETO Kap qarouluM (OuTyMbI mec¥ 


poro Baxy, 5 — nets, 6 — actbanpr u 7 — kup (TackyAyk) 
H HOAJIEBP OJIMTOBBIX OPO; 


TIMH HW YIIHCTHIX PMH 

Bropol Tun OXTYMOB 3aHHMalOllMH BTOpOCTelneHHOe MeCTO, XapakTepH3yeT 

IIpH3HakaMu OMTYMOB HedTAHOrO pxAa, HO MOBepruiuXcCA BTPHYHOMY OK 
JICHHIO. 

OTH BbIBOJLI 3aCTABIAIOT NpeAMONaraTb, YTO MpeBpallleHHe OpraHuyecKo 

BelleCTBa 10 He*bTAHOMY IIyTH B cpeqHeropcKHx mopoyax Ypano-OmMGenckG 

o6acTH OblIO OrpaHHueHHbIM. 


e/ 
o2 66 
o3 87 
* 4 


iy 
DOA 
7X 


Beecoro3Hblli HAaYYHO-UCCeAOBATeIbCKHH Ilocrynuao 
reoulOro-pasBeOuHbi HeTAHOM MHCTHTYT 23 Il 1956 


UMTHPOBAHHASA. JIMUTEPATYPA 


1T. E.-A.At3enmtTagat, Tp. BHHIPH, nos. cep., 8. 55 (1951). *B. BoB 
Gep, Herenocnpre dann WH HX pOb B OOpasoBaHHH HedTAHHIX MecTOpoxeHuH, 
1947, §B. A. Yeneucxutlt uap., Tp. BHHUMIPH, nos. cep.,s. 28(1949). 4H. 
GCrpaxos, K. © Ponwonona, 9S) Co SanmMans on, Ip. Munem. reom Hay 
AH CCCP, 155, reon. cep., Ne 66 (1955). ‘ 


| 
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HTorsaye Akagemun nayr CCCP 
1956. Tom 109, Ne 3 


PEOJIOPH A 


B. ®. KPAEB 


MH)KEHEPHO-rEOJIOTHYECKHE CBOMCTBA JIECCOBbIX MOPO) 
IIPABOBEPEX)KHOH UACTH HWDKHETO MPHAHENPOBbA 
B CBA3H C YCJIOBHAMH UX ®OPMHPOBAHHSA 


(ITpedcmasaeno axkademuxom H. M. Cmpaxosom 16 III 1956) 


~ B pesybtaTe Mpon3sBeeHHbIX MKEHEPHO-reomOrMyecKHX HCCIeOBAaHHit 
} MpaBodepexHou yactd HwxKuero IIpuyuenposba Hamu YcTaHOBseHO, UTO Ha- 
JUORACMbIe H3MCHEHHA PasJIMYHbIX CBOHCTB MOpO weccOBOrO MOKpoBa sTOrO 
aHOHA HE ABJIAIOTCA CJLYYaHHbIMH, a NOYHHEHbI OMpPeeIeHHbIM, JOCTAaTOUHO 
l€TKO BbIPaxKeCHHbIM 3aKOHOMepHOCTAM. 

Mexyly sleccaMH, 3aHHMAaIOU[HMH B pa3pe3ax JIeCCOBOrO MOKpoBa BIOIHE 
MpeeseHHoe cTpaTurppuyeckoe momo*Kenne (1,?), C OHO CTOPOHEI, H sec- 
-OBHHBIMH CYrIHMHKaMH WJM TwIHHaMH, C Apyrou, HaMeyaloTCA OWLYTHMbIe 
a3 IH A. 

IIpH CXOQHOM MHHepasOrHyecKOM COCTAaBe JIECCLI OTJIH¥AIOTCH OT TeCco- 
AHbIX OPO MOBbILICHHBIM COJepyKaHHeM HeEYCTOHYHBEIX MHHepaloB (poroBasx 
OMAaHKAa, SIHAOT, MOMeBbIe WMaTbI), HX KMaCTOreHHbIM MaTepHan Jy4WMe OTANG- 
JePEHUMPOBAH H B MeHbINeH CTeMeHH TOBepxKeH BTOPHYHbIM M3MCHEHHAM. 
TOHKOAUCHepcHad COCTaBHad WacTb B JleccCaxX 3aHHMaeT Oomee mMOYHHeEHHOe 
[OJIOMKEeHHe, YM B JICCCOBHAHBIX MOpofax, H B ee COCTaBe YacTO MpeodmaaworT 
OHKOJHMCHepCcHbIH KaJIbUHT H KBapl, TOra Kak B JIeECCOBHAHBIX MOpofax ona 
IPCHMYIIeCTBeEHHO TIpefcTaBsieHa TJIMHHCTbIMH MHHepaaMy. 

JleccbI B cpaBHeHHH C JI€CCOBHAHbIMM NOpOJaMH XapakTepHsyroTcaA: Oosee 
lerKHM rpaHyJIOMeTPHYeCKHM H MHKPOarperaTHbIM COCTABOM; MeHbIUel CTEMeCHbIO 
perHpOBaHHOCTH YaCTHI; MeHBbIIHMH BeIHYHHAMH OOBEMHBIX BeCOB, MaKCH- 
[aJIbHOl MOJIEKYIAPHOM BAarOeMKOCTH, VHC a MWaCTHYHOCTH ,eCTECTBEHHON BulaK- 
[(OCTH}; MCHbIUHMM BeJIMYHHaMH MOKa3aTemeH pas3MOKaHHA H HaOyxXaHUA; OOJIb- 
IMMH 3HaYeCHHAMH MOKa3aTemeH NopucTocTH uM KOsPpHUMeHTOB (uJIbTpalluy; 
[eTKO BbIPayKCHHbIMH [pOCaOUHbIMH CBOMCTBaMH. 
 Tipegcrapmenue 0 XapakTepe H3MeHeHUIi HEKOTOPbIX OCHOBHBIX MOKa3zaTesel 
[aeT IpHBeeHHAA TaGIHILAa, B KOTOPOM MCHOMbSOBAHbI OOOOMIEHHbIe NOKA3aTeJH, 
SDIUHCJICHHbIe JIA KaxKoro sMTOMOrHYeCKOrO HM TreHeTHYeCKOrO YTOpH30HTAa 
[eTOJOM cpequeapucpMeTu4eckoro (cM. Ta6s. 1). 

B nopsyKe Bo3pacranua cpequux BenuunH A, 6, w, Wm A Mp Topospl secco- 
OH TOM paciOuaraioTca B Cilefyioulel NOCeAOBATebHOCTH: JIeECCbI BTOpOro 
Opu30HTa (apyca), JIECCbI TpeTberoO TOPH3OHTa, JeECCOBUANbIC MOpOAb MWepBoro, 
sTOPOrO H TpeTberoO TOPH3OHTOB. . 

[lopogbt mepBoi AHeMpOBCKO-BaalcKOH WH BTOPOH JMXBHHCKO-HENPOBCKOH 
HCKON€MbIX IOUB» MO CBOHM CBOHCTBaM 34HMMAIOT IIPOMeKYTOUHOE MOOKEHHE 
[EK LY 3aseraloulMMU BbIINe HX COOTBETCTBYIOIMMH NOJTOpH30HTaMH JIeECCOBU]- 
IbIX MOPOR U MOACTHMAIOULUMH MOATOPpH30HTaMH JICCCOB. 

T]pupoquad nOTHOCTh rpyHTOB JIECCOBOrO MOKPOBAa He yBeMYNBAeTCH C TMIy- 
MHOM, KAK 3TO OObIUHO MPHHATO CYHTATb B OTHOIMCHHH OMHOPONHbIX TOU, 4 
 H3MCHCHHA MOJUYHHeHbI TeM 2Ke 3aKOHOMepHOcTAM. H avOouee PbIXJIbIMH BBICO- 
ONOPHCTHIMH ABJIAIOTCA JIECCbI BTOPOrO HM TpeTbero POPH3OHTOB, XapakTePHSYtO- 
IHeCH OJHOBPCMCHHO OTPHIaTebHDIMH BeJIMYHHAMH TMOKasaTeJIA YIIOTHCH- 
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MuxpoarperaTHbli CocTaB (loj- 
TOTOBKa K aHaJIM3aM: ¢ TIOJIHOH 
OTMBIBKOM BOJHOpacTBOp. covleH 
ropauell JecTHJN. BOROH) 


TpanyjiomerpuyeckuH  cocTaB 
(moqroToBKa K aHawIH3aMm: c 06- 
pa6dorkou 0,05 » HCl) 


Jleccbl 


IIlpeumytecTBeHHO cpej- 
HHe HW TAKeJIbIe MbIIeBa- 
Tbe CYIJIMHKH : 


CxojleH C MHKpoarperatT- 
HbIM. HeckojIbKO  MOBBI- 
wlaeTcA BbIXOA “actu 


TaoOsuma il 


JleccoBHAHbIe NOPOAbI 


IIpeumyllecTBeHHO Jler= 
Ke MIbIIeBaTble TIHHbI 


SameTHO yaeJIH4HB. CO- 
JepK. PIMHUCTHIX PpakuuH 
(<<0,005mm)3a cueT yMeHb- 


<0,001 mm,ra.o6p.3acueT | UIeHHA  KOJHY.  YacTH 
YMeHbINeCHHA KOJIMY. YacTH, 0,05—0,005 mm 
0,005—0, 0041 mm a 


Yame 2,69—2,70 Yane 2,70—2,71 
Yame 1,49—1,62 Yame 1,76—1,87 
Yame 1,35—1,46 Yame 1,56—1,99 


Y [euIbHBIH Bec Y 
O6pemupi Bec A 
O6bemuHbIit Bec cKemretTa 8 


Ilopuctocth n, % Yame 45—50 Yame 40—43 

EctecTBeHHad BJlaxKHOCTb w, % O6pruHO<13 O6pmHo>15 

MakcuM. MOJIeKyJI. BJaroeM- <14 >14,9 
KOCTb Wy, % 

Yucno nuacruynoctu M_, <12 >15 

Tlokasatemb ynnoTHesHoctu Ky Yame<—0,15 Yamte>0, 40 

Kospun. OTHOCHT. mpocajoy- Yame 0,050—0,090 Yanre<0,020 


HOCTH 7,,(mpH p=3 KI /cm?) 


HocTu K4q(*); HeCKOMbKO MCHBINMMH BeJIMYMHAaMH MOpHCTOCTH cap re a 
MOpOAbl COOTBETCTBYIOMNIMX TOPH3OHTOB «HCKOMAeMBIX MOUB», Jaslee B MOpAyK 
yObIBaHHA CpeHHX BeIMYHH NOPHCTOCTH HM YBeJIMYeHHA 3HAYeHHH TWOKasaTeus} 
yuuIOTHeHHOCTH Kg CJleAyIoT JeCCOBUAHIe NOpOAbI MepBoro, BTOporo MH TpeTberos 
TOPH30HTOB. 

AHaJlOrHaHad KapTHHa HaOwOaeTCA HW B OTHOWICHHH H3MeHeEHHA Tpocaou-| 
HbIX CBOHCTB MOpOJ JIeCCOBOrO MOKPOBa, XapakTep KOTOPBIX B OOJbINHHCTBE Cy 
y¥aeB ONpeeIAeTCH H3MCHCHHAMH BeJIMYHH NOpucTocTu. B cooTBeTCTBHH C JaH- 
HbIMH 250 ompefeseHHH, 10 CTeNeHH BeIHYMH epopMupyeMocTH pH 3amMauH 
BaHHM NOPOJb! JIECCOBOM TONMM pacnOaraioTca B ceqyroulem MopayKe (OT God 
wee TIpOCaQOuHbIxX K Ca6O AesopMupyeMbIM): JIeccbl BTOPOro ropH3OHTa, MOpoR 
AHEMpOBCKO-BaIaHcKOH «HCKONaeMOM NOUBbIX, JIECChI TpPeTberO LTOpH3OHT 
NOpOAbl JIMXBHHCKO-JHEMPOBCKOM «HCKOMAeMOH MOUBbIy; amee cleqyioT c1aé 
IpOcaOuHble H HENpOCcaQOUHble JIECCOBUAHbIE NOPOJbI MepBoro, BTOPOro H TpeTb 
ero TOPHSOHTOB. 

EcrecTBeHHO, YTO JIMTOMOrMYeCKHe MH pyruve OcOOeHHOCTH, a TaKxKe H3Me 
HeHHA HHKCHEPHO-FreONOrMyeCKHX CBOHCTB OTJCIbHbIX 3JIEMEHTOB JIeCCOBOH 
TOM paloHa JOMKHbI ObITh OOYCAOBICHbI HEKOTOPBIMH pasIMYHAMU B yCIO- 
BHAX UX OOPasOBaHHA HU JabHelimero cylecTBOBaHHA. a 

CpaBHUTeIbHO YOBNETBOPHTeIbHOe OOBACHEHHE Pa3JIMUHBIX CBOLCTB, B TOM 
YACNE HM MpOCaMOUHbIX, Jt JIECCOBLIX MOpOA uccieLyeMoH TeppuTOpHu MOxKeT 
ObITh MOJYYCHO Ha OCHOBE 1peAOREHHOM HAMM CX€MbI BOSMOXKHOLO OOPasoBaHHs 
JI@ccOBOro NOKpoBa paliona (*). HawOonee mpocagounbimu 9IeMeHTaMH JeCCOBOIt! 
TOU ABJAIOTCA JIECCbI H CBASAHHbIC C HMMM MOCTeMCHHbIMH MepexojaMu TopH- 
SOHTbI KHCKONACMBIX NOUB» (Yale BCerO MbI HMeeM JeJIO C HH3AMH STHX TOPH3OH- 
TOB), B OOpa30BaHHH KOTOpbIX 900BOMy (baKTOPy NpHHadexana riapnast 
POJIb; JIECCOBUAHBIC CYTIMHKH WJM PIMHbI palioOHa, OOpas0BaBlvecad H3 JONOBOP 
MeJIKO3EMa, HO IPH OHOBPCMCHHOM SHEprH4yHOM BOSeHCTBUH TpoMeccos eso 
BHaIbHOK MepepaoorKu, aOAUMM HM XMMMUECKOFO BHIBETPHBaHHA, XapakTepH 
SYIOTCA CPaBHHTeJIbHO TVIOTHBIM CJIOXKCHHEM WM OOVIbINeH CTEMeHbIO BbIBETPesO- 
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TH, UTO B 3HaYHTeIbHOM Mepe CHHKaeT HX CNOCOOHOCTH K JetbopMaluaM Tp 
aMauHBaHul. 

YBeMYeHHe OONIMX BEMHYHH MpOcaOuHOcTH seCCOBOH TOMUIH B Y3KOli IpH- 
pexkHoH Momoce J[nenpa H JIHMaHOB, CBA3aHHOe C YBeJIMYeCHMeM MOMLHOCTH HaH- 
OuIee TIpOCaOUHbIX SJIEMCHTOB TOA — JI€ECCOB H Mpeo6sayaHveM B ee cocTaBe 
Oee JIEFKUX CYIIMHKOB, OOYCJIOBJICHO BJIMAHHEM HMEBLUIHX 3eCb MeCTO HerIpe- 
BIBHbIX IIPOWeCCOB MeCTHOrO HaBeBaHHA BeTPOBbIM H KOHBCKI[MOHHBIM ITyTeM. 

Henpocajounpimn Oy YT NOposbl 8aMKHYTHIX NOHWKEHUI: MOAOB u Upocaqoy- 
IX Oofen. [lepppre 43 HHX ABINOTCH YHaCJeOBAHHBIMH (pPOpMaMH JOUeTBEPTH4- 
oro pembedba, OOpasOBaBLIHMHCA Ha MeCTe OTCJIbHbIX YYACTKOB MpexKHel rHApo- 
pacbuueckOli CeTH, BTOpble, Oolee MeIKHe, OOpasoBasIHcb B pe3yJIbTaTe Mpo- 
@CCOB CAMOYIIIOTHEHHA JIECCOBLIX MOPO] BCeCTBHE Goee HHTCHCHBHOTO — IIpo- 
lauHBaHHA TMOBEPXHOCTHBIMH BOJaMH MOHHKCHHbIX JJICMCEHTOB MHKpopesbea. 


Tlocrynuo 
18 VIII 1955 


IMTHMPOBAHHAA JIMTEPATYPA 
1A. H. Bosnecencxuit, JAH, 95, Ne 3 (1954). 7B. © Kpaes, JAH, 


03, N03 (1955). *B. A. TpuxaoucxKuit, COopn. Bonp Teoper. vu npuknay. reowo- 
nH,Ne 2 (1947). 
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Jlokaann AKkaygemun nayr CCCP 
4 1956. Tom 109, Ne 3 
: 


TFEOJOLH A 


O. A. PAZYEHKO u JI. C. WELIWHA 


O NEPBHYHOM THE HE®TH B NEPHO POPMHPOBAHHA 
HE®TAHON 3AJIEXKUN 


(IIpedcmasaeno akademuxom J. B. Haauskunotm 23 I 1956) 


OHO, U3 CaMbIX BaxKHbIX H BMeCTe C TEM HaHOONee AHCKYCCHOHHBIX CTOPOH 
IpOGJIeMbI TeHe3HCa He*PTH ABJIAeCTCH BOMpOC O MepBHYHOM Tue He*TH B NepHoy 
ee aKKYMYJAUHH B 3aJiexKb. 

CormacHoO BO33peHHAM OHUX HCceqoBaTeselt (* *), MepBHUHBIM THOM CUH- 
TaioTcd HE TH TA Ke Mb, B TO BPEMA KaK He(PTAM JIETKHM, MaJIOCMOJIH- 
CTbIM IIPHMUCbIBAeTCA BTOPHUIHOE OOPasOBaHHeE 3a CUET BOSACHCTBUA TEPMHYCCKHA 
HIM KaTasIMTHYeCKUX dakTOpoB. ActaJIbTOBO-CMOJIMCTbI€ KOMIOHEHTHI HedpTeil 
STHMH HCCICOBATeEIAMM TOJIKYIOTCA KaK OCTATKH He IIpeBpalleHHOrO B He*Tb 
MAaTePHHCKOrO BEIeCTBA, H TOMbKO WIA CayyaeB cCyOaspasIbHOrO BbIBETPHBa- 
HMA JlomycKaeTca (HM TO He BCEMH) BOSMOXKHOCTh BTOPHYHOIO OKHCJICHHA HW OCMO- 
JI@HHA. aye 

J[pyroe HanpaBsenve, HavOouee paciipocTpaHeHHoe H Halesiiee reoxuMuye- 
cKoe OO6OcHOBaHHe B padoTax MocmeqHHX eT (° ’), MPH3HaeT NepBHUHbIM THOM 
OTHOCHTeIbHO IETKHe, MATOCMOJUCTHe HeTH, reHeTHueckH 
CBA3aHHbIe C HavOoee MHPpalMOHHO-CMOCOOHOHM, B OCHOBHOM YrJIeBOAOpOAHOH, 
YaCTbIO OMTYMMHO3HBIX KOMIMOHEHTOB (OHTyMOreHOB) paccesHHOrTO opraHuye- 
ckoro BeljecTBa nopog. JomycKand Wid KaTareHHOH 3OHbI BeEpOATHOCTb Me]VJIeH- 
HOH JeCTpyKUMM HePTH, CTOPOHHHKH STOTO HallpaBJIeCHHA CBAS3bIBAIOT OOpas3o- 
BaHHe TAXKENbIX MAJIbT C OKHCJIMTCJIbHBIM IPeBpalleHHeM JICrKUX HedTei B 3OHE 
rumepreHesa — CHayasla B aHaSpOOHbIX, 3aTeM, BOJIM3M JHeBHOM MOBepXHOCTH 
B a9pOOHbIX yCOBMAX. OAHUM U3 CeACTBHH OKUCIUTeEIbHOTO MpecOpasoBaHnA, 
COrlacHO 3THM BO33peHHAM, ABJIAeTCA OOOramleHHe He*TH actbambTOBO-cMOJE- 
CTbIMH KOMNOHEHTAMH BTOpHuHoroO renesuca. UacTubili cyuali Takoro OKMCJe 
HHA MpeAcTaBsaeT mpoyecc ocepHeHuA Herel. 

ApBTopbl HacTosmeH 3aMeTKH, MpHepKuBalouMecA UpeycTaBseHua oO Tep 
BHUHOCTH JIErKUX, MaJIOCMOJIMCTHIX HeE*pTel, B XOJe CBOel PaGOTHI 10 reOXUMUH Op 
(PHPHHOB HallWIM HOBbIC JaHHbIe, NOAKPeNJAIOMMe APryMeHTalMIo STUX Tmpejl 
CTaBJICHHH, OCHOBaHHYIO Ha H3SYYCHHH XapaKTepHCTHKU COOTHOMIeHHH B CBOMCT 
BaX H YCJIOBHAX 3aleraHHA JIETKMX HW TA KeMbIX Herel. | 

Ucciesya pa nepreli u TBepALIX OHTYMOB H3 Pa3JIMUHbIX HedPTeHOCHEIX 06| 
jlacteli CopeTcKoro Co1o3a, aBTopbl OOHApyXHNM, UTO COoraujeHve TeX HW APyrHy 
NOppupHvaMu HaOsmoqaeTcH B (POpMe BaHaMeBbIX KOMIMJICKCOB, IpuyemM Cc JO 
CTaTOYHOH YOeAUTeIbHOCTHIO Oblia MOKa3SaHa CBASb BaHaMeBbLIX NOpdupHHoL 
c cepHucTsiMH OuTymamu (3,°). 

Tenesvc HUKeeBbIX HOpPUpHHOB, YaCTO BCTpeuvalouuxcA B HedpTAX, KOTOPBIC 
BUHMO, He HCIbITAIM BTOPHYHbIX H3MCHEHHH NO BO3AeHCTBHeEM AreHTOB 30HE 
rumeprenesa, OcTaeTCsH NOKa MeHee sCHbIM, BecbMa BepOATHOM KaxkeTCA NepBAY 
Had CBA3b UX C OCTaTKAaMH MpPOAyKTOB mpeoOpasoBanunA OnoKaTamMsaTopoO. 
HePTeMaTePpHHCKUX OpraHH3MoB. . 

B cBere Takoro MOHUMAHHA aBTOPbI COWIM MHTepecHbIM u3yyeHue Xap akTep 
MOp(UpHHOB B pacCeAHHOM OpraHHYeCKOM BeUlecTBe OCaJOUHBIX MOpOL. 

He ByaBaacb B H3J1OX%KeHHE BCEX NOJYYCHHBIX JAHHbIX, MbI OCTAHOBUMCH 3yfec: 
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IbKO Ha H€KOTOPbIX BONpOCaXx, MpeACTaBAAIOWHX HHTepec B CBeTe paccmaTpH- 
sMOH TIPOOJIeMBI. 

B paccesHHOM OpraHHyecKom BemlecTBe NOpod Obi HalJeHbl Te Ke MeTaJ- 
MOPPHPHHOBbIE KOMIJICKCbl —BaHaueBble H HUKeNeBbIe, “YTO HB HebTax 
IpyrHx OuTyMax. TouHo Tak xe ObIIM OOHApyxeHBI IIpHypOUeHHOCTb BaHa- 
°BLIX MOpPHPHHOB K OCePpHEHHbIM OOBEKTAM H He3aBHCHMOCTH TIpucyTCTBHA 
KEJICEBbIX KOMINI€KCOB OT CTeMe€HH OCe€PHEHHOCTH COOTBETCTBYIOH[erO HOCH- 
If MOPPUPHHOB. SHayHTebHOe pasIHUHe, OMHAKO, HaGMOMaNOCb B xXapakTepe 
CIIPEENCHHA MOPPUpHHOB NO (ppakUMAM OHTYMHHOSHBIX KOMMOHEHTOB: eCJIH 
HaIMeBbIe KOMIVICKCbI OKA3aJIHCb, KaK HB He(pTAX, IpPHYpOveHHBIMH K ac- 
JIbTOBO-CMOJIMCTOH HX YaCTH, TO KOMINJI€KCbI HHKeJIeBbIe, BCTpeualollHeca 
He(TAX UCKJIOUHTeIbHO B MaCJIAHOM (ppakuHU, 37ecb pacnipeyesaiorca 10 
°M (ppakKUHAM rpylmoBoro cocTapa. Tak, pH cneKTpodoTomerpHyeckoll xa- 
KTEPHCTHKE HECKOJIBKHX OOPasIlOB NOpO W3 eBOHCKHX -oTIO*KenHit Ypaao- 
BOJKbA, OTJIMYABLIHXCA OJHOBPCMCHHbIM TPHCyTCTBHeM S3HaUHTeJIbHbIX KO- 
YeCTB BaHaHeBbIX H HHKeJIeBbIX NOpPHPHHOB, MO THMY KPHBbIX OBbIIO 
TAHOBJICHO HaJIMuHe MocseHeH CPOpMbI HE TOJIbKO B MaCJIax, HO HW B CMOJIaXx 
acbaJIbTeHax. 

JleTanbHO usy4eH Obl OCOpasell MaMHHApHTOBOH THHbI H3 JOKeMOpuli- 
UX oTMOKeHHH JleHHHTpaycKol O62., cosepxKaBlwUl OHH TOMbKO HUuKeNe- 
fe nopdupunpl. []pu skctpakuHH xXOpoctbopMoM B almapaType Coxcaera m0- 
weno 1,06% Bx3KOH KpacHOBaTO-KOpHuneBol Macchi cieyroulero rpynno- 
ro cocTaBa (B IpoweHTax): Mace 50,8; cmon GeH30NbHBIX 26,2; cMou CHMpToO- 
H30IbHBIX 11,2; accbhanbTeHos 13,7. 

Coyepxkanne NopPpupuHos no Ppakunsm coctaBasnso | ,33% BMacmax, 0,20% 
OensobHBIX UH 0,38% BCHUpTO-GeH30bHBIX cMoax, 0,97% B actbayIbTeHax. 
Camblii (baKT OTCYTCTBHA HUKeJeBbIX TOpdupHHOB B acdaJIbTOBO-cMOH- 
OM YacTH He*TeH HW TBepAbIX OHTYMOB IPH HasMYMM HX B COOTBETCTBYIOUUX 
AKIHAX OHTYMOreHOB TOKa3bIBaeT, UTO B Tpowecce aKKYMYJAUMH HedpTu 
3aIEKb IPHHUMaH VuaCTHe TOMbKO NOpupHHb! B MacCJIAHOM YacTH T0- 
eHUX. ; 

OTO ABJIAe€TCH XOTA H KOCBCHHBIM, HO JOCTaTOUHO yOeHTeJIbHBIM apryMeH- 
M B MOJIb3y MpecCTaBeHHA, TO actaIbTOBO-CMOJIMCTHIE KOMIOHEHTHI OHTY- 
TEHOB He BLIHOCHJIHCb 3 He*TeMaTepHHCKOH NOpOAbI KaK TaKOBbIe B Mpowecce 
PMUPOBaHHA HedTAHOM 3amexKU WIM, BO BCAKOM CJlyyae, He JOOUpaucb JO 
nNe2%KH, UTO, B CBOIO OVepeb, MOMKpenaeT npescTaBsenne OO OTHOCHTEJIbHO 
TKOM, MaJIOCMOJIMCTOM, MepBHYHOM THe HedprH. 

3n0x%KeHHbIe JaHHbIe H COOOpaxKeHHA NpHBOLAT Jamee K BbIBOLY, ITO ecu 
[KeJeBbIe MOP(UpHHbI accasIbTOBO-CMOJIMCTOM YaCTH HE JOXOAT MO saslexKU, TO 
Ba JIM MOXKET ObITb JOMYUIEH MHPpalHOHHbI TeHe3HC BaHaWeBbIX NOpPupH- 
B He(pTeli, T. €. M€pBHYHAA TeHeTHYeCKaA CBA3b UX C BaHaMeBLIMM TOpPpupH- 
MH MaTepHHCKHX OHTYMOreHOB, NOCKOJIbKY B HeTAX STOT THM NOpsupHHO- 
IX KOMIJICKCOB MOUTH WeHKOM COCpeOTOUMBAeTCA B accasIbTOBO-CMOJIMCTOH 
ctu. Tak Kak TepMuvecKast yCTOMYMBOCTh Me€TAJJIOKOMIJI€KCOB OOOKX THIOB 
pup uHOB OAHOTO NOPAAKA, Kak OblIO JOKA3aHO aBTOPaMH B pA CHeUMaJIbHO 
MCTABJICHHbIX SKCMePpHMeHTOB (B YCJIOBHAX BbIBETPHBaHHA YCTOMYMBOCTb HH- 
SJICBLIX KOMIIJICKCOB, YCTYMaeT TaKOBOM KOMIJICKCOB BaHajHeBbIX), H€T OCHO- 
HH OMKUaTb pasMH4AA B UX NOBECHHH IPH aKKYMYJAWAM HepPTH B SaJeKb. 
Tclofla BbITeKaeT, UTO BHeAPeHHe BaHaueBbIX NOPPUpHHOB U NapareneTHyeCKU 
3ASAHHOe C STHM MpomeccoM ocepHeHHe He(TH MOJKHO ObIIO MPpOHMCXOAUTb 
3aJlexKH. 

Ecuim HW MOxeT OBITS JOMYIeHa IIPHMeCb CMOJIMCTHIX KOMMOHEHTOB (B TOM UHCIe 
PPUpHHOB HM CepHUCTHIX COeAUHEHHM) K YrvieBOAOpOAaM Mp UX aKKYMYJAWMU 
3aJIe@Kb, TO, OUCBUHO, JIMUb B POPME OTHOCHTEMbHO HU3KOMOJICKYJIAPHBIX Be- 
eCTB H B H€3HAYHTeIbHOM KOJIMUeCTBE, TEM Ooslee, YTO Jake B CIIyYae BbIHOCA 
ICOKOMOJIEKYAPHBbIX CMO U3 He*pTeMaTePHHCKOM MOpOAb! OHH OJKHBI Ob 
Ylep2KaTbCA MOpOsamMu B pesybTATe ABCHUH aycopOlMu B Mpolecce MUMpa- 
aM HeTH MO KallnwIApamM WH TpellHHaM. 

615 


TlosyueHHble ABTOPaMH pe3yJIbTaTbI, MOMMMO HCMOJIb3OBaHHA UX B PaccMo 
P€HHOM BbIile Nahe, MOryT HaliTH Takx%Ke AMarHOCTHYECKOe MpMMCHEHHE B mpa 
THKe OMTYMHHOOrHYeCKHX HCCMIeAOBAHUM KaK MpH3HaK OTJIMINA HadpTOUAO 
BbINOTOB OT OATYMOB\HEpTAHOFO HM BOSrOHHOrO mponcxoxfenuaA. Moxuo m0] 
raTb, UTO 10 CaMbIM yCJIOBHAM OOpa30BaHHA BBINOTHI OJKHI OOaaTb <i 
KHM K MaTepHHCKMM OMTyYMOreHaM COCTABOM H, eCJIM MOcMeqHHe COJep Kau H 
KeJIeBbIe TOpPHpHHbI, TO OHH JOJKHbI TaK%Ke XapaKTePH30BaTbCA HaJMyH 
MOCIe€AHHX He TOJbKO B MaCJIAHOH, HO HW B actbauIbTOBO-CMOJIMCTOH 4aCTH. 

JjanbHetuime padOorbl 10 HCCIeOBaHHO NOpPUpHHOB TOpwOynX HMCKOMAaeM 
MOrYT CHOCO6CTBOBATb OCBEICHHIO elle MHOrHX BOMpOcoB B poOseme reox 
MHH HedpTu. 


Bceco3Hbli HaydHO-HcceqoBaTesIbCKHH TloerynHJ1o0 
reOJIOrO-pasBeLOUHbI HepbrAHOH HHCTHTYT 19 I 1956 


HWHTUPOBAHHAA JIMTEPATYPA 


17. J. Craguuxos, I[lponcxoxgenne yrueh u nedru, 1937. ‘A. ®. Jlo6opa 
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Aoraane Akagemun nayx CCCP 
1956. Tom 109, Ni 3 


MHHEPAJIOPHA 


E. HW. CEMEHOB, 9. M. BOHIITEJLT-KYMJIETCKAS, B. A. MOJIEBA 


wu H. H. CJIYICKAA 
BHHOrPAXOBUT — HOBbIA MHHEPAIJI 


(IT pedcmaszeno axademuxom J. H. Ulep6axosem 30 XII 1955) 


IIpu usyyenuu menogHbIx nermMaTHToB KoupeKoro mosyoctposa (JloBosep- 
iii HW XMOWHCKHH MacCHBbI) OHM 43 aBTopoB (E. WM. Cemenospi) B 1950 r. 
J OOHapy xen Cent urobuaTbIli MHHepan, UpeABapuTebHOe HCcTeAOBaHHe 


TOporo HE MO3BOJIHIO OTORKACCTBUTb erO C KaKHM-JIHOO H3Be- 
IbIM MHHepaviom. JleTambHoe H3y4eHHe CBOHCTB GesOro HrOJIb- 
‘oro MHHepawla, NpoHsBeyeHHoe E V1. Cemenosbim cOBMeCTHO 
2. M. Bonmregt-KynaercKkoi (ronvometpus), B. A. Monesoit 
IMHYecKHe aHaH3bl) HH. H. Cayyckon (pentrenomertpus), 
<a3aJl0, UTO OH ABJIACTCH HOBbIM MHHepasIOM —BOJHBIM CHJIH- 
(OM THTaHa H HATpHA. QTOT HOBbIM MHHepadl Ha3BaH BHHOrpa- 
MTOM —B YCCTb BbIaIOulerocaA COBeETCKOrO TeOXHMHKa akaje- 
ka AnekcaHypa Ilapnosuya Bunorpayosa. 

BunorpaoBuT OObIgHO HaXOAUTCA B BUJE TOHKOWFOJIbYAaTHIX H 
[PaBHJIbHOH (pOpMbI arperaTHbIX TOHKOBOJIOKHHCTHIX BbIJeJe- 
{ pasMepoM Jo 5 cm. Uacro BeTpeyawtca TakxKe ciepoJHThl 
eepoodpasHble CpOCTKH BHHOrpayoBuTa MameTpom jo | cm- 
peKa B WycToTax Apy3 HaTpoOHTa B nerMaTuTax Kr. Henxa 
(OrpaqoBUT OOpa3yeT MedbYalwHe (WOH CaHTHMeTpa) MpH- 
ITHUCCKHE KPHCTAJJIbI, BbITAHYTbIC MO OCH C H TaOJMTIATbIE 


Puc. 1. Kpu- 
cTaJJI BHHO- 
rpadoputa 


6 (010). Ha oqHOM KOHIe KpHCTasIbl OrpaHHeHbl ABYMA TpaHAMH TO, 
om ~65° apyr K apyry (cm. puc. 1). B ccbepomuTax MW Jy4HCTbIX CpocTKax 


OTJeJIbHbIe KPHCTaJIJIMKH 
Taouuna 1 cpacTaiorca lapaJuesbHO 
JIAPHbIE KOOPAWHATHI HaOMOAAaBIIHXCA KPHCTaJIO- rpaHaM OOKOBOrO MHHAaKO- 
rpaduyueckux opm BHHOrpagoBura ua 6 (010). [Ipu nonprrkax 
= u3smMepeHua 8 KpHcTas0B 

~ = Kome6aHua H3MepeHHa BplgncJieHHble 
3 = ————. Haronuometpe Toupazumuyz- 
5 go Ta OKa3aJlOCb, YTO MOBepx- 

eS 22 @ e 9 e 

= ZS HOCTb KPHCTAaJIJIMKOB HeCO- 
BeplleHHaA; TpaHH UX TYCK- 
| 0101 8 pt: A 9°00’ Ig0°00" «CUBIC, H3BENCHHBIC, He MO]- 
mer 410) 5 | 39°427— 40°18’ |90°00’ + HaroulWecsl M3MepeHHIO WH 
. 41°49’ Warwulve JIMWIb caOble CcH- 
me | 210 | 2 LU 73°34" )90°00" — rHaspt. Tlostomy mpHBeyeH- 
. 101} 3 es 33°54’ |90°00" |34e15’ “HEI HHXKe pe3yJbTATbI 43- 
34°99! MepeHHH OJDKHbI paccmar- 
) 1045) 2 -- 29°59’— |90°00’ |31°22’ pHBaTbCH KaK OPHeHTHpo- 


37°39’ 


BouHble. Bcero Ha JBYX 
KpucTasax yalocb OJHO- 


M€HHO 3aMepHTb OO rpaHH TOJIOBKH, YIIbl 9 KOTOPbIX, HECOMHEHHO, pa3JIHy- 
_9OTO TOKa3biBaeT, YTO BHHOrpaOBHT ABJIAeCTCA MHHepaJIOM MOHOKJIMHHBIM, 
eCOOJIbIIMM OTKJIOHCHHeEM OT pOoMONYeCKOH CHHrOHHH. Ha OcHOBaHHH H3Me- 
MA JyUuerO KpHCTaswa yroul MOHOKIHMHHOCTH 8 oKasasica paBHbiM 91°58’; 
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M3MepeHne Apyroro KpuCTasa MpHBOAMT K 3HaveHHIo 8 = 92°42’. Ha Mon 
KJIMHHbI MCeBOpOMOMYeCKHH XapaKTep KPHCTaJIOB BAHOrpaOBuTa YKasbIB: 
IOT H pe3yJIbTaTbI PEHTPeHOCTPyKTYPHOTO HCCNeAOBAHHA MO MeTOAY Jlays. 
PesybTaTbI KpuCcTasmorpapHyecKuX H3MepeHH BUHOrpaOBuTa MPHBeCH 
B TaOu. 1. Ha OCHOBaHHH H3MepeHHH BbIYHCJIEHO OPHCHTHPOBOUHOS OTHOMIEH} 
ocei ai:b:¢c = 1,18: 1: 0,76; B = 91 -58e ; 
Kpucrassibl BHHOrpaqOBHTa OeCBeTHbI, MpOspauHbl, HMCIOT CTCKJIAHHb 
6neck. B arperaTax BOMOKHUCTHIM BHHOrpaOBT UMeeT OeJIyIO okpacky. Munepé 
xpyukui. V3n0m HepoBHbii. TBepocTb OKOMO * 


G Cnaiivoct copepmeHHas mo (010). Tlepeq masJIbHO 
TpyOKO WerkO TaBHTCA BroyOOBaTO-cepbIM Hemp 
4 3payuHbli wapuKk. Cya m0 KpHBOH HarpeBaHHs 
‘ TeMiepatypa W1aBseHud BHHOrpagoBuTa OKONO 800 

2 Yyembupi Bec 2,878. 


BunorpaqoBuT — MMHepad ONTHYeCKH JBYOCHbII 

200 400 600 600 000° = oppynatenbubiii, 2V = —41°; Ng = 1,775; Nm= 
Puc, 2. Kpupasn o6e3B0xKH- = LTA, Np 1,745+-0,004; Ng —Np or 0,031 

BaHuaA BHHOrpasoBuTa yAuIMHeHHe TOmoKUTeMbHOe; CNg = 7 | 

TlnockocTb onTuyeckux oceli _| (010). Wxorg 

ca6o meoxpoupyeT OT KopuuHeBaToro (m0 Ng) Wo SecuBeTrHoro (m0 WN 

Nzg> Np. J\acnepcua ontuyeckux oceli r>>v. Unorga nadsojqaeTcA [BOE 
HukoBaHHe 0 (010). 

Mexkn0cKOcTHbI€ paCCTOAHHA, H3MepeHHbIe NO AeOaerpaMMaM JByX Mps 
aHAIH3HPOBaHHbIX XHMHYECKH OOPa3OB BUHOrpaOBUTa, IPHBeeHbI B TAO. § 
Vimeromeca jeGaerpaMMbl TH OOpasloB BHHOrpaoButTa u3 Apyrux palit 
HOB aHaJIOrMuHbl MpHBeeHHbIM. HuKaKHX aHaOrOB H3 YHCa H3SBeCTHBIX MI 
HepasJlOB JIA BHHOrpawoBuTa nO WeOaerpaMMaM He yCTaHaBJUBaeTCs. 


Ta6nmuna 2 
MexmOCKOCTHBIe paCCTOAHHA, H3MepeHHbIe 10 AeOaerpaMMaM BHHOrpayoBHTa 


ES TaxTapByM- 


4oop r. Henxa r. TaxTapByM4oop r. Henxa 
NoNe NoNeo = 
Tl. I. T dea T dBA ae 'F dp A I apa 
4 | 4 15,86 415,83 | 416 2 4-707. /fe-4 4,705 
2 3 Baan 2 | 4045 A 3 1,667 4 1,667 
3 — _- Ae Sebel 18 8 1,614 8 1,618 
4 10° Wesson 10. |3,20 19 i 1,508 6 (Ne owe 
5 10° 13,07 | 40 13,05 20 7 1,494 6 1,494 
6 Clie Ne ed hs wee 24 2 1,455 = ~- 
7 6° {2,956 6 | 2,58 22 7 1,434 6 1,438 
8 6 -| 2,48 AS 2 eh, 23 pe 1,383 4 1, 384 
9 A Sa eee, Sylar 24. 4 1 339 4 Ie oat 
10 A is W272 dN | peer) 25 4 1,288 2 4,287 
141 A Dede Zeer 26 4 4,250 
42 Se le 2 | 2,07 20 3 4,200 
13 A DAOO 2 |2,;00 28 4 4 127 
14 3 45946 2 |4,946 29 A 1,400 
AD 2 |, 736 4 |4,734 30 4 1,069 


Tlonyuenuaa A. C., Cxpunkunokt KpHBax OO0e3BOXKNBAHHA BUHOrpaoBE 
(cM. puc. 2) NOKaspIBaeT, YTO BOAa U3 STOTO MUHEpawa BbIeAeTCH, B OCHOBHC 
B uHTepBase 200—500° u uMeeT, BepoaATHO, WeOuMTHBI Xapakrep. 

BunorpaqopuT pacTBopxetca B KMCNOTaxX MpH HarpeBaHun. PesyabTaj 
XMMHYCCKUX aHaIM30B MMHepata IpHBeseubl B TAGs. 3. | 

Bonoknucrtpiii + BuHOrpayoBuT u3 mermaTuTa r. MannenaxK COJepKHT, » 
AaHHbIM XAMMYECKOLO UCceoBaHHA, 3,52% Nb2O;. IIpucyrersue nuo6ua yet 
HOBN€HO PCHTTCHOCHEKTPabHbIM AaHANH30M HM B HEKOTOPBIX [[pyrux O6pa3 
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fepaia. KoumuecrBeHHbim ciekTpasibHbIM ananu3om (A. C. JLyqpiKuna) 
POJbYaTOM BHHOrpaOBHTe YCTAHOBJeEHO cosepxaHue 0,08% BeO. Corsmacno 


IYKOJIHMYCCTBEHHBIM ONPeeJIeHHAM, COepr%KaHHe OKHCH OepHWINA B ciepo- 
fOBOM H IlJlaCTHHYATOM BHHOrpa- 


suTe Jlocturaer 0,2%. TaOanna 3 

CreKTpaJIbHbIM aHaJIH30M B MHHe- _ XHMHUeCKHE aHaJIH3bl BHHOrpaAOBHTA 

1€ TAK2HKE KOHCTATHPOBAaHO MIpHcyT- . 

sue Fe, Mn, Sr, Ga, Zr (caa6pie OF Ske ee Jloposepo, 

HHH) yopp r. Henxa 

ll ; Komuo- Se 
PH CpaBHeHHH AByX NpHBe,eH- HeAED ‘ aTOMH. ‘ aTOMH. 

X pe3yJIbTAaTOB XHMHYCCKHX aHa- BEGG Kouna, | BEC “fo | Kona. 


30B BHHOrpayOButa (H3 XUOHH H 
JIoposepa) O6pataeT Ha ceOs 


SiO, 40,70 | 0,678 | 40,83 |9,684 | 
HMAHMe AOCTATOUHO XOpoulas UX 756° 33°60 | 0.420 35°86 (0,448 
IAUMOCTD. Al,O3 6,20 | 0,124 4,88 |0,095 - 
IlepecueTbI pe3yibTaTOB 9THX MgO 0,36 | 0,009 0,42 |0,010 
aNH30B IpHBOAAT K cyleqyio- CaO 1,00 | 0,018 0,66 |0,012 
e . NasO 12,00 | 0,387 10,39 [9,335 
fi OpHeHTHpOBOUHO  popmyure: KO 1’78 | 0038 210 (0,004 
is Lig AlSigOo4-3H2O. Kpuctanno- 4,9 +102 ARAL he “ 
MHYeCKaA POJIb AJIOMHHHA HeAC- H,Q-10° 0,66 \0,533 5,50 0,614 
. BepostTuee, TO OH HrpaeT Ty 2%Ke | | | | 
Jib, UTO H THTaH. B BuHOrpagoBuTe Cymma | 100,44 100, 64 


BOJIbHO WIMPpOKO IIpOABJICHbI H Apy- 
2 H3OMOP(pHbIe 3aMeULEHHA, KPOMe 3aMeLeHHA THTaHa (HJM KPeMHHA) atio- 
HHeM. THTaH HHOra B 3Ha4HTeJIbHOM CTeMeHH 3aMeLeH HHOOHeM; GOepuu- 
ff, MOBHAHMOMy, clocoOeH 3aMelllaTb B TOM MHHepasle KpeMHHH WJM autio- 
HHH. : 

Ilo CBOMM ONTHYCCKHM CBOMCTBaM, yJ{eJIbHOMY BeCy H KaYeCTBeEHHOMYy CocTaBy 
HOrpaJOBHT HECKOJIbKO CXOJleH C MYPMAHHTOM, OfHAKO OH CYLLeCTBeHHO orT- 
qaeTCA OT MYPMaHHTa HH3KHM cojepxaHHem Fe, Mn, Zr, Nb, Bpbicokum 
jep2xKaHHeM KpeMHesema HM CIIOCOOOM OOpasoBaHUuA (M3 PH ApOTepMaJIbHBIX 
CTBOPOB, a He IIpH H3M€HEHHH JIOMOHOCOBHTA). 


Puce. 3. Urombuateie BbieIeHHA BHHOrpagOBHTAa B 
HaTpouute (Geri). Bes anamusatopa. 46 


BunorpayoBuT Meer B MerMaTHTax He(dpeIMHOBbIX cHeHUTOB JIoBosepcKoro 
XHOMHCKOFO MACCHBOB CpaBHUTeJIbHO IWHpOKOe paciipocTpaHeHHe: OH BCTpe- 
{ Wo cux nop B 12 pasnuunbIx nerMaTuTax Ha ropax Henxa, KyTHbtoH, 
TKHbIOH, Kapuacypt, Manuenaxk (Jloposepo), Taxtappymuopp, Kykuc- 
miopp (XHOuHbI). OTH MermMaTuTbI- ceyenHeM JO 7 X 5 M OObIYHO HMEIOT 
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mmupoBpuyuyro dopmy. IIpukonTakTHad 30Ha NerMaTHTOB CjIOXKeHA KPYOR 
KPHCTaJJIMYeCKHM .arperaTOM STHpHHa, HepeMHa, MMKPOKMHa, PaMsant 
aMnpopusutTa, IBWanuTa. B WeHTpalbHOH YacTH 4acTO OCOOCOOMAeTCA TO¥ 
MOHOMHHepaJIbHad 30HA HaTpOJIMTa WIM aHaJIbIMMa, B KOTOPbIX HaXOJAT 
BKJMIOUCHUA alaTHTa, MOMMMUTHOHUTAa, HeENTYHUTAa, 2rHpHHa uw Ap. B nycrtor 
Apy3 HaTpOJMTa HIM aHaIbluMa BUHOrpaOBHT HHOra OOpasyeT MrOsbyUAaT! 
KPHCTAIJIbl, BeepOOOpasHble CpOcTKH HIM ChepOsMTEI. 

B MpHKOHTaKTOBOH 30He BHHOrpaOBUT OOBINHO BCTpeyaeTcA B BUC nceBy 
MOp(PO3 TIO paM3auTy HM JaAMMpOPUIWIMTY WIM B BUC BOJIOKHUCTHIX U mlacTH 
YaTbIX OTOPOUeK BOKPYr KPHCTaJIIOB ITHX MMHEPaJOB. 

BuHorpaOBHT ABJIAeTCA XapakTepHbIM THAPOTepMAaJIbHbIM MHHEpasOM Uh 
JOUNbIX NerMaTHTOB, OOPasyIONIMMCA IIpH 3aMeleHHH paHHHX THTAHOBbIX MMH 
paJlOB WIM Ip BbINaeHHH W3 rHApoTepMaJIbubIX pacTBopoB. Muorfa AA Bi 
HOrpaOBHTa OTMEUAIOTCA TIPH3HaKH 3aMYTHEHHOCTH, H3MeHeHHOCTH. BeposTH 
STOT MHHepad MOABepraeTca B MOBCPXHOCTHbIX YCJOBHAX JIEHKOKCeHH3alMl 


| 


Tlocrynuso 
26 XII 1955 
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Jornaane Akagemun nayr CCCP 
1956. Tom 109, Ni 3 


PHCTOJIOPHA 


Jl. B. JIEBHHCOH u P. A. TOXTAMbICOBA 


ICTOXUMHYECKOE W3Y4EHHE PA3BHBATIOUWWXCA = MOTOPHbIX 
KJIETOK CIMHHOFO MO3PrA BEJIOM MbILuIM 


(ITpedcmaszexo axademuxom E. H. Masaosckuam 21 I 1956) 


Ms3yyenne rucTOXHMHH pa3BHBalolulHXCA HePBHbIX KJIETOK B CBA3H C H3Me- 
HHe€M OCOOeHHOCTeH (PYHKUHH WeHTpasIbHOi HePpBHOM CHCTeMbI Ha pa3HbIXx 
AWAX PASBUTHA OPraHH3Ma JOJMKHO JaTb BOSMOXKHOCTH BbLIABHTb CBA3H OTICJIb- 
(X CTOPOH OOMeHa BelllecTB cO chelkupuyeckoH PyHKUMeH HepBHbIX KJIeTOK. 

Paccmotpenue Cc TOUKH 3peHHA (PyHKUMOHAIbHOM PHCTOXUMHH MOTOHELpoHOB 
MHHOrO MO3ra MH YYBCTBHTeJIbHBIX KIeTOK CNHHAIbHOrO TaHryiMA 3apoypmua 
PHUbI MOKa3a0, YTO B CBA3H B H3MCHeCHHeEM XapakTepa (PyYHKUHH Ha 7 eHub 
3BHTHA MOTOPHBbIe H YYBCTBHTeJIbHBIe KJIETKH CHCTEMbI CIHHHOrO MO3ra IpH- 
PeTaIOT CMOCOOHOCTh OTKMabIBATb B IHTOMMIAaSMe TIHMKOreH, B HHX yBeJHUH- 
eTCH KOHUeHTpauuA PHK u mpoucxoquT OTHOCHTebHOe yBeIMYeHHe LHCTH- 
Ha B cocTaBe 6eIKOB TpoTomsmasmpl (°,°). 

B nHactosmelH padoTe u3y4yamucb HyKJeHHoBbIe KHcoTHE (PHK u JIHK), 
HKOreH HW PuKOTATHOH B MOTOPHBIX KJIeTKAX TlepeHHX POroB CMHHHOrO Mosra 
MOM MBbIIIH Ha paSHbIX CTaJHAX 3apOJbINeBOrO H TMOCesapOfbIIeBOrO pa3- 
THA. 

Jaa Bpiapsmenua PHK npumensasca metog Bpame, THK —peakuua Penp- 
fa, ruukoreHa —peakuua A. JI. Wadagausa (8), raorarHona — peakuna 
2BpemoHa Hu OpeyepnKa (°). M3yyanncb MOTOpHBIe KJIeTKH MOACHHYHOTO 
yea CMMHHOrO Mosra Ha 10 JeHb pa3BHTHA OeOH MbILIH, KOra 3apoAblur 
e€ HenO,BuxKeH, Ha 20 JeHb — 3apOJbmll NOABMXKeH H OTBeYaeT Ha pa3- 
axKeHHe, Y HOBOPOXKJCHHbIX MbIMeH, y MbIWeH Yepes 15 AHel Noce poTeHHA 
Ke [IPO3peBIUHX) HM, HAKOHEL, Y BSPOCJbIX MbIIUeH. 

B cepom BemecTBe cuHHHOrO Mosra 10-qHeBHOrO 3apOAbIlWa MBI B OOacTH 
YUUX WepeAHUX Poros Mex*KaT PpyMMbl NOBObHO KPYMHEIX BepeTCHOBUAHBIX 
e€TOK, B JaJIbHeHIIeM Ppa3BHBaIOWMMXCA B MOTOHEMPOHBI. 

[lutronma3Ma HX HHTCHCHBHO OKpallluBaeTCaA MMpOHHHOM, T. e. coqepxuT PHK, 
cKOJIbKY MeTOX Bpame noka3ai, 4TO Oas0puNA WATOMMIA3MBI H ApbILUeK 
TOHEHPOHOB MOWIHOCTHIO Onpesernetca PHK. Ilocse o6padorKu cpe3oB pudo- 
Kea30ll WHPOHMH He OKpallIMBaeT HH MpOTOMMAasMbl, HH AApbINIeEK. Okpacka 
romla3sMbl Judpy3Ha H paBHOMepHa, THTPOMAHOe BeMLeCTBO elle He COpaso- 
IOCb. 

Y 20-7,HeBHOM MbILIM HHTCHCHBHOCTb OKpaCKH IMpOHHHOM WHTOMMIa3MbI HW A- 
HIeK CHH2KaeTCA, IPHYeM Ha STON CTaAUH pasBUTHA yxKe (opMupyeTca THIpOHA, 
JOIbIIME TPeYFOJIbHbIe, YAJIMHeHHbIe PbIOKH KOTOPOrO paBHOMepHO pacmpe- 
I€HbI TO BCeH WHTOMNMA3Me. 

Y HOBOpKAeCHHOM MbIIM MOTOHEMpPOHbI 10 pasmMepy H (POpMe NOTH He OTVIH- 
OTCA OT MOTOHeHpOHOB 20-qHEBHOrO 3apOfblila, HHTCHCHRHOCTb Ke OKPaCKH 
DOHHHOM 3HayHuTeIbHO cHMKaeTcH. Mexyy [ByMH M3yyaeMbIMH CTaluAMH 
3BHTHA OPraHH3Ma MBI MpOXOLAT MHI OHH CYTKU. ITO JaeT OCHOBAHHE 
S0JIOXKUTb, YTO CHMKeHUe KOHWeHTpayun PHK o6ycaoBseno BospocileH 
[BIXKHOCTbIO 2KHBOTHOTO HW yCHeHHeM (:pyYHKUMOHAIbHOM aKTHBHOCTH HepB- 
i CHCTCMbI H, B YaCTHOCTH, MOTOHEHMPOHOB. 
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Ha majenHe HHTeHCHBHOCTH peakiHH Ha PHK B MOTOHeMpoHax HOBOpOK se 
HBIX KpbicaT yKasbipaet A. A. )KupHosa (’). 

Y 15-qHeBuoli Geol MbILIM MOTOHeEMpOHbI CTAHOBATCA OOJbUIe, KONM4YECT! 
M pa3Mep rvibI6OK THpouga yBeMuMBaeTca. MHTeHCHBHOCTb peaKIHH Ha PH 
HECKOIbKO YCHJIMBaeTCH H B JlaIbHeMiweM, Kak NoKa3aJIO H3y4eHHe CNMHHO! 
MO3ra B3pOCJIOH MbIINH, CYWIeCTBeEHHO He MeHseTCA. 

IIpu u3yyeHHu rHCTOXMMHH HepBHbIX KJI€TOK Ha pa3sHbIX CTauAX OHTOPeHE: 
OpraHv3Ma MbI yxKe BTOpOH pa3 CTaJIKMBaeMCA C TaKHM ABJICHHEM, KOra If 
YCHICHHH (pYHKUMOHaIbHOH aKTHBHOCTH HepBHOM CHCTeMbI KOHILeHTpally 
PHK B wuTonma3Me HW AJ{pbILIKaX HePBHbIX KJIeETOK B OJ[HHX CYYaHX YBeUl 
YHBaeTCA, B APyruX YMeHbUIaeTCA B 3ABHCHMOCTH OT 9Talla pasBHTHA OpraHHsM. 
Ha 4 qeHb pa3BuTHA SMOpHOHA KYPHUbI, B CBASH C HaYaJOM (by HKUHOHHPOBaHh 
MOTOHeLMpoHos, KOHUeHTpatua PHK B Hux CHMxKaeTCH, a Ha 7 JeHb Mocme Of 
pasopanua peieKTOpHol Ayru yBenuuuBaetca. Kak onucaHo y esc 
MBI MOcie yCHueHHA (byHKUMOHAIbHOM AKTHBHOCTH MOTOHeEHMPOHOB, B CBAG 
C YBEAMYCHHEM MOABMXKHOCTH MOce pork AeHuaA, KOHWeHTpayuA PHK cumxaeres 
aua 15 qeHb, Kora MbIlllb MpO3peBaeT, NepeXOJHT K CMeLIAHHOMY MHTaHHlo 
B CBA3H C 3THM pe3KO BOSpacTaeT ee MOJBHXKHOCTb, KOHWeHTpawua PHK B me 
TOHEMPpOHax YBeJIMYMBAeTCH. 

Kak MOXHO NpeqnoOxKUTb, B OOOMX- CyYaHxX MpoucxoyuT Tpata PHI 
B CBA3H CO cHeluMpuyeckoH (pyHKUHeH HeEPBHbIX KJIETOK, HO B OHOM CLy4e 
Ttpata PHK He moxppiBaeTca 3a CueT CHHTE3A, a B IPYrX B CBA3H C NOTPeOHOCTAM 
OpraHv3Ma pedbsIeKTOpHO cTHMysMpyetca cuHTes PHK B TaKux pasmepax, 41 
KOHUeCHTpaluA ee B WHTOMNMA3IMe U AAPbILIKe YBesHUNBAaeTCA. 

VutTencuBuocTb peakunu Denbrena u pacnpesemenue JIHK B agqpax moTof 
HbIX KJICTOK CIMHHOrO MO3ra MbIIIM MCHAIOTCA B Mpouecce pasBHTHA OpraHH3Me 

Y 10-qHeBHoro sapoybiua Apa MOTOHeEMpOHOB CNHHHOrO MOsra 3anlOJIHeH 
MeJIKHMM 3epHbiukamu JIHK. Kpome Toro, HeckOubKO 60ee KPYMHbIX TJIbIOO 
NeKAT OKOMO ALPbUUKAa HIH OMS OOONOUKH Apa. . 

B qanbueliuiem, B AApax MOTOHEMpoHoB 20-HeEBHOrO 3apOblla HW OCOGeHH 
HOBOPOMCHHbIX MBILWEH, KOJIMYECTBO KaK MeJIKHX, TAK H KpynHbrx 3epen JH} 
3HaUHTeJIbHO YMeHbIaeTCH, HO Yepes HeKOTOpoe Bpema JIHK BHoBb HayHHae 
HaKallIMBaTbCA: Apa MOTOPHBIX KIeTOK 15-HeEBHOrO 3apoOJbllla H Bspocso 
MBIIUM COfepxKaT 3HaYHTeIbHO OobUIee KOTHYecTBO JIHK. 

Takum oOpasom, KouMuectBo JIHK B saqpax MOTOHEHpOHOB yMeHbuaeTes 
HaunHas c.10 WHA pasBHuTHA JO pOKAeCHHA, a 3ATEM BHOBb YBeIMYUMBAeTCA. 

[aMKoreH B OOJbIIOM KOJIMYECTBO OOHAPYy2XKHBaeTCA B OCJIOM BEMLECTBE CIIHI 
Horo Mosra 10-qHeBHOrO 9MOpHOHa B Bue rIbIGOK HeMpaBHbHOH cbopmpI. Oc 
Oe€HHO MHOYO ero M10 Kpato Oenoro BemlecTBa. B cepom BeLeCTBE OTACJIBHBIC PJIbIC 
KM TIMKOreHa JexKaT Mey KIeTKAaMH. B MOTOPHBIX KsJIeTKAX PIHKOPeH F 
OOHApyXKHBaeTca. 

B wnToniasmMe MOTOPHbIX KIe€TOK CNHMHHOrO Mo3ra 20-,HeBHOrO sapOJbIlL 
BbIABJIA€TCA MHOFO rIMKOreHa B BHJ€ MCJIKHX TIbIOOK MW 3epeH. 

Vntepecno oTMeTuTb, TO OTHOCHTEIbHOe KOJIMYECTBO PIMKOreHa B pa3Hb 
MOTOPHBIX KI€TKAX pa3HUHO. B Janbueliniem (15-,HeEBHad HM B3pOCasd MbILLT 
HMHTCHCHBHOCTbh peaKIHH Ha PIMKOreH HECKOJbKO CHHMKAaeTCA. 

B MOTOpHbIX KJIeTKaX CHMHHOrO Mosra. 10-qHeBHOrO 9MOpHOHa rwuOTaTHC 
OOHapyXeH B IMTOMIAa3Me H Ape, IPHYeM B AApe peakuuA cna6ee, eM B WUT: 
na3sme. Y 20-7HeEBHBIX 3apOfbIeH H OCOOeHHO y HOBOPOXRAeHHbIX MBINelL pea: 
IMA Ha TOTATHOH CTAHOBHTCA SHAYHTEIbHO Ca6ee. Ha yMeHbUIeHHe HHTeCHCH 
HOCTH peaKkIHH Ha TOTaTHOH K OKOHYAHHIO 3apOJbILIeBOrO pasBHTHA KpE 
ykaspiBaeT A. A. )Kupnona (?); CXOQHbIe JaHHbIe OHOXHMHYCCKHM MeTOJOM TOW 
uu Xuyetake (*) y 3sapoqpnuel Kypuubt. Y 15-qHeBHbIX H B3POCABIX MBE H 
TEHCHBHOCTh peaKUHH BO3pacTaeT UH TJIIOTATHOH JOCTATOUHO YeTKO BbIABJIAeTs 
B IWMTOMNASMe, ANpe U ANpbuKe (”). [wwOTaTHOH, KaK H3BeCTHO, yYaCTBYeT B OCHO 
HBIX NpPOWeccaxX OOMeHA BeMLeCTB, MOCKOALKY CYJbPruAPWIbHbIe TPyNMbl BXOL: 
B COCTaB pAa BaXKHbIX KICTOUHBIX (pepMeHTOB (4). OTHOCHTeIbHOe YMEHbIICH: 
KOIMYECTBA PIOTATHOHA K KOHILY 3apOfbIMeBOrO pasBHTHA 10 CpaBHeHHW C pa 
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HUMH CTaMsMH, TOBHAHMOMY, CBA3AHO C YMCHbUICHHeEM HHTeHCHBHOCTH pocta 
OpraHu3Ma K 3TOMY BpeMeHH. 

@PyHKUMOHAbHAA FTHCTOXHMHA POTATHOHA elle MaJIO pa3spaOoTana, HW H3y- 
yeHHe THCTOXMMHH 9TOrO BaxkKHeHUIerO COeCJHHEHHA BeChMa HeOOXOMHMO. 

Jlambuelimee MOBbIMIGHHe HHTCHCHBHOCTH peak Ha TsOTATHOH MOxXxKHO 
NOCTABHTb B CBH3b CO 3HAYHTEJIbHbIM MOBbILCHHEM (PYHKUMOHAbHOM Harpy3ku 
MOTOPHBIX KJICTOK MepeHHX POroB CNHHHOFO MO3ra BO BpeMs MOcesapOspILe- 
Boro pa3BHuTHA OpraHH3Ma. 

PesioMupys MOsyYeHHbIe HAMH JaHHBbIC, MOXKHO CeaTb CeMyIOUMl OCHOB- 
HOH BBIBOX. Ha pasHbix sTamax OnTOreHe3sa Gel MBIUM coseprxKanue psa 
OUOMOrMYeCKM BaxKHbIX coequHeHHH (PHK, HK, raukoren, rmoratuon) B Mo- 
TOPHbIX KeTKAX TlepeJHHX POrOB CHHHHOrO MO3ra MeHseTCA. 

B psye cryyaeB 9TH H3MCHEHHA MOMKHO CBA8ATb C H3MCHEHHAMH XapakTepa 
HM MHTCHCHBHOCTH (byHKI[MOHHpOBaHHs HepBHOl cucTempl. B HEKOTOPBIX CJIy- 
yaxAX STOPO 10Ka CiesaTb He yaeTcA, MOBHAHMOMY, BCJIEICTBHE HEOcTaTOUHOL 
paspaOoTKH MpoOeM BOspacTHOH (usHoOrHH. 


MockosckHi TrocyapcrBeHHbIli YHHBepcHTeT Tocrynuao 
um. M. B. Jlomonocosa 15) X11 1956 
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JIoxknagn AkageMun HaykK CcCcCcP 
, 1956. Tom 109, Ne 3 


PHCTOMOLH 


H. A. CAMOLUJKHHA 


O PEFEHEPAUMH 3MEHAMMHOM BbICTHJIKH MO3rOBbIX 
YKEJTY JOUKOB KPOJIHKOB 


(IIpedcmaszeno axademuxom H. H. Anurxosum 27 IT 1956) 


PeakTuBHbIe CBOMCTBA BCMOMOPaTeJIbHbIX 3JICMCHTOB HEpBHOM CHCTeMbI Mmpej]) 
CTaBJMIOT HHTepec Kak AI THCTOOTHH, Tak M AA NaToNorMH. M3yyennio SmIeH) 
UMHOM PIM MOCBALICHO 3HaduTeMbHOe UNCMO pador (* *), H3 KOTOPbIX H3BECTHO) 
UTO OHA Ha OMpeeUIeHHbIX CTAMAX PaSBUTHA BbINOMHAeT (PYHKUMIO POCTKOBOr¢ 
con. [loka3aHo, YTO 3TeHAUMAa OOMaaeT OObUION NaCTHYHOCThW, ee 9JIEMCHTH 
CNOCOOHEI BLICBOOOKAAThCA OT Mpe2%KHUX CBASCH, MOFyYT CTAHOBHTbCA MOOMUJIb: 
HbIMH WH, MOMOOHO KWeTKAaM HelipormuHn, MepeMeljaThcA Ha pasMMUHbIe PaccTos) 
HHA OT MCXOAHOrO MyHKTa (*). ) 

Bee Ke mpouecc perenepallMH STeHAMMbI y MJICKOMUTAIOWIMX NO HacTomuer¢ 
BpeMeHH UsyyeH HeyocTaTouHO. MsBecTeH MLb CaM (aKT CHOCOOHOCTH ee K TIPO! 
uuepaluu B MaTomoruyeckux ycoBpuax (7, *). Mexgy Tem nocjeqoBaTesb: 
Hoe H3yYYeHHE PeaKTHBHbIX CBOHCTB SIICHAHMbI MpecTaBsIAeT HeCOMHEHHBIE 
HHTepec C TOUKH 3pCHHA BbIACHeHHA ee AudpPepeHuMpOBKH IO CpaBHeHH!O C py) 
THM TJIMaJIbHbIMH 9JIEMCHTaMH HEPBHOM CHCTeMBI. 

PeakTHBHOCTb 3Te€HHMHOM BbICTHJIKH H3y4aslacb rlaBHbIM OOpa30M B yuactT! 
Ke, COCeJHEM C MECTOM TpaBMbl, KOTOPaA MpOuSBOAUMACb MYTeEM HCCeYeHUA Yac) 
TH BepXHel CTCHKH JeBOrO G6OKOBOrO *Kedyouka pasmepom 0,5 x 0,4 cm, mate: 
paJIbHee BepXHero MpOfOMbHOTO BeHOSHOTO CHHyca. Kpome Toro, 6blwiH mpoce: 
XKCHbI PCAKTHBHbIC H3MCHCHHA SIICHAMMbI Ha MpOTA*KCHHH BCeH BbICTHJIKH M0: 
BpeXKJeCHHOrO *KeyouKa. PKUBOTHBIe YOHBAJIMCb Yepes PasHbIe CpOKH OCHE 
onepauuu, HayHHaa c 30 MHH. MH AO 2 mec. 

TlapanmesbHo W3yyalacbh SICHAHMHas BbICTHIKa TEX K€ yUaCTKOB y KOHT: 
POJIbHBIX 2KHBOTHHIX. Matepuan dukcHpoBaH 2%xKHAKOCTHIO BacioroukuHa — 
Bpauka, cmecbio Kapuya, 10% pacTBopom dopmMasmHuHa, OOpa6oran OObIGHBIMY 
PHCTOJIOPHYECKHMH HM HepOrucTosOrHyeCKHMH MeTOANKaMU (Kee3HbIi reMaTo: 
KcwIMH Teiyenratina, a3yp-I]-903nH, Mannopu, Ban-luson, merox Huccaa. 
30JIOTO-CYIEMOBbIM MeTOo, Pamon — Kaxansa u gp.). 

Hamm qanubie 0 HOpMaJIbHOM CTPpOeCHHH STCHAMMBI B OCHOBHOM.Corsiacyiores 
C IMTepaTypHbIMu. KpynHble SMeHAMMHbIe KJICTKH C OBAJIbHbIM AAPOM, OeAHBIN 
XPOMAaTHHOM, paciOlaraiCbh YaCTOKOJIOM B OHH COW, HMeIOT Ha CBOOORHOL 
NOBepXHOCTH pecHHyKH (puc. |, A). 

M3menenua, HacTymaromue mocie TpaBMbIl, HayHHasa c 30 MMH. Hu JO CYTOK. 
XapaKTePH3YlOTCA PC3KHUM PaCIMPCHHeM MOBPeXTeHHOFO KeTyouKa, OOWUp- 
HbIMH KPOBOMSJIMAHHAMH B eLO MOMOCTb, a TAKE B MpHMeRKalllyiO MOSroByic 
TkKaHb. B sneHAuMe y MecTa TpaBMbI OOHapyXHBaloTca rpyOble JeCTpyKTHBHBIE 
H3MCHEHUA, IPHBOAAMMe K PHOeAM KMeTOK IPH ABJICHHAX, MHKHO3a UX sep 
H K OOpasoBanMio AeTputa. Pesop6uua HeKpOTHYeCKHX Macc B OpaxkeHHON 
yuacTke HayunaeTca yxe yepes | yac mocme NOBpexKAeHHA MM OCYyMeECTBAAeTCS 
BHAYaJI€ 3a CYCT CIEUMAIbHBIX JIEHKOUMTOB, a MO3qHee, Yepes 6 Yac., B MOpaxKeH: 
HOM YYaCTKE MOABJISIOTCA JMMPOUMTHI HM MOMONACThI, KOTOpPbIe, NpeBpawaack 
B MakpOarv, yuacTByIOoT B (parounrTose. 

YkasaHHBIe BbIINe H3MCHeHHA Ooee pesKO BbIPaxKeHbI HeMOcpeCTBeHHS 
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Puc. 1. A — crpoenne steHAuMHOM BBICTHIKH B HOpMe. Kpynuble KneTKH C AApamn, GeqHbIMH 
xpomaTuHoM. Ilo cBoOoqHomy Kpalo KsleTOK Oa3aJIbHble TeIbUa H pecHHuKH. OuKcalua %X*uI- 
KocTbi0 BacwrouknuHa — Bpauka, oKpacka 2kee3HbIM TeMaTOKCHJIMHOM Teligeuratina. 5 — no- 
PpyXHOW PocT SMeHAMMHEIX KJeTOK B CyOsMeHAUMUbIli Coll uepes cyTKH Mocse TOBpexkK eHHA. 
@uxkcaunaA cmecbio Kapuya, oxpacka a3yp-II-s03HHom. B—xpaii perenepata H MHTOSbI STIEHIHM- 
HBIX KleTOK Ha 10 cyTKH Mocje TpaBMbI. OukcatuA cMecbio Kapuya, oKpacka asyp-II s03uH0M. 
P — pocr aeHquMbl MHOrocoiHbIM MactoM. ToT xe mpenapar. JJ — oSpasoBanie KeTOUHBIX 
KOHTJIOMepaTOB B BHAe WapoB Ha MecTe NOBpexkfennA na 15 cyTKH Mocne TpaBMpl. OuKcaunaA 
*KuKocThi0 BactoroukuHa—bpauka, okpacka Kese3HbIM remaToKcumHHOM Telinenraiina. E—no- 
BooOpa30BaHHbil! M1acT SMeHHMBI Ha MeCTe NOBpexkAenuA Ha 40 Web mlocme TpaBMbl. PuKcanHa: 
*KuKocThio BacioroukuHa — Bpauka, okKpacka Keje3HbIM YreMaToKcHnHoM Teliqenratina. 
Ypesmuyenne: A — JI 940, E 580 X 


Ratan ere NANCY. ON Eh en oe mernertierin 


AECTE NOBPEARACHUA WH MOCTEMCHHO YMEHbINaIOTCA MO Mepe yaJleHHA OT Hero. 
Ne€pBbIe YaCbI MOCe NOBPexXeCHHA NOTHOatollHe INCHAMMHbIe KJIeTKH B MeCTe 
ABMBI OTTOPraiwoTcA, B pe3yJIbTaTe Vero CTeHKa KEY AOUKA MIMWUAeTCA STCHUM- 
rO noKposa. Ilo Mepe yameHuA OT MecTa TpaBMbI pexKe BcTpeyalorca KJICETKH 
IMKHOTHYCCKHMH AAPaMu, Walle SMCHTMMUHBIe Spa HMCIOT HEPOBHbIe KOHTYDpEI. 
syHee, yepes 6—10 yac., MO*RKHO NpOCeAHTS BOAHOM 1 TOM 2Ke cpese BCE CTa- 
H rHOeu Aep SMCHAMMHBIX KJICTOK OT HOPMAaJIbHBIX JO MMKHOTHUeCKU CMOp- 
HHBIX. Y2Ke yepes 6 yac. Nocme TpaBMBI, HapsAy Cc ruOebIO OTICIbHbIX Kse- 
K OCTABIUIHECA STCHAMMHBIC KCTKH, YNOMAACh, pacnosmaraiorcd 3HaqTe/bHO 
Ke. B orjanenuu OT MecTa MOBpexeHuA Yepes 6 Yac. MOcMe HaHecenuA TpaB- 
[ B SMCHAUME MOABIAIOTCH MHOXKECTBEHHBIC AMUTOSHI; STICHAHMa IpescTaBseHa 
Bue MHOPOpAAHOrO TMwacTa, C OeCHOPAAOWHBIM pacOOXKeHHeM KJIeTOUHbIX 
emeHTOB. [lo Mepe npHOMKeHHA K MECTY TpaBMBI KOJMYECTBO AMHTO3O0B YMeHb- 
ietca. [locreneHHo, kK 24 Yac., NOABAAIOTCA AMHTOSbI B STICHMMHbIX KJIeTKaX, 
WeKaluX K MOpaxKeHHOMy yuacTKy. 

Yepes cyTKH HaOmoaeTca XapaKTepHblit Morpy2KHOli pocT STeHAUMHBbIX 
€TOK, KOTOPbIt IIPHBOAUT K OOpas0BaHHIO B KpaeBbIX 3OHAX MHOFOCJOLHEIX 
acTKOB. IIpH 9TOM MOXHO IIpOcMeUTb, YTO HEKOTOPbIe KJIETKH, OKPYTVIAACh, 
CTCNMCHHO YIvIyOJAIOTCA B NOMIEKaWHH cyOoneHquMHbI co. Luronmasma 
KUX KJICTOK Ha 303HH-a3ypOBbIX MpelapaTax BbITIAXUT Oomee Sa3s0pubHOoL 
| CpaBHeEHHIO C ONM3IEKAMMMH H HAXOAAUWIMMHCH B MOKOe KJIeTKaMH (pH. 
B). Uepes 2 cyToK mpofommKaronleeca BpacTaHHe SIeCHAHMHBIX KJIeETOK IIpH- 
WMT K OOpa3SOBaHHto M0 KpalO MOBpeXAeCHHA MHOPOCMOUHBIX YYaCTKOB, B KO- 
PhIX BHHbI KJIETKH B COCTOAHHH AMMTOTHYECKOrO JeIeHHA. 

Kpaeppie paspacTaHHa mwacTa 9SIeCHAMMHBIX KJeTOK MOBOpayHBaloTcs 
OpasyrloT KeETOUHBIe WaponoAoOubIe O6pasopanna. [locmequne onucam Onaub- 
Mu (*) B OOKOBBIX 2%elyOukax y YeNOBeKa IPH MporpeccHBHOM Mapasmuye 
TyOepKkyJIe3HOM MeHHHrHTe. 

Ha 2 cyTku nocme TpaBMbI OOHapyxXKuBaeTcaA MepectTpolika SMeHAUMHO! BBI- 
AKU. OT KpaeBbIX KJIGTOUHBIX CKOMJICHHM OTJCJIbHbIe STICHHMHbIC KJICTKH 
YWHHAIOT BBITAPMBaTbCA MO HalipaBJIeHHIO K MeCTy TpaBMb!. Ha 3 CyTKH KOJIN- 
CTBO MOJOOHBIX KJIETOK YBCJIMYHBaeTCA, H Ha HEKOTOPOM paCCTOAHHH OT MecTa 
-Ml€PBHUHOFO CKONMCHHA OOpasyiOTCA HOBbIC CKOMJICHHA SMCHAMMHBIX KJICTOK, 
STOT 2Ke€ CPOK B OTJaeHHH OT MeCTa NOBpexXKJeHHA CTEHKH KeMYLOUKAa MOAB- 
FOTCA ME€PBbIe MHTOSbI SICHAHMHBIX KJICTOK, OOJbUIeCH YaCTbIO paHHHe Mpoda- 
5 K 3 CyYTKaM KOJIMYECTBO MHTOTHYCCKH JCJIAWIMXCA KJIETOK YBeJIMUHBAeTCA, 
WM BCTpeyaloTca B yUAaCTKAX, PacHOMOXKeHHIX OH3 TpaBMbI. K 5—/ cyTKam 
Ie TpaBMbl YBeJIMYMBAeTCA YHCO COCB B KpaeBbIX 30HAX 3IICHJMMHOHM BbI- 
WIKH, a TaKKe YHCIO MHTOTHYECKH JemAMUxca KeTOK. MuToTHyecKad aKTHB- 
Tb pacTYMIMX SIMeHJMMHBIX KJeCTOK JocTHraer MakcHMyMa Ha 10 cyTKH 
m1. B). 

Poct coequHUTeIbHOH TKaHH MW HOBOOOpasOBaHHe KalHJJIAPOB U3 MATKHX 
SPOBLIX OOOMOYeK B MOBPexXJeEHHOM yuacTKe HaOmOfaIMCb Ha Ooslee paHHUXx 
ayiuax, HauHHad c 3—5 AHA mocme TpaBMpl. K 10 cyTKaM Ha MecTe jedpeKTa 
Bepxueli crenke xemyqouka oOOpasyeTca COeMHUTebHOTKAaHHbI pyOell, 
Melayu MOBpexeHHy!0 CTeHKy 2*XeyouKa. BeneycTBue OypHOH MpovH- 
Pall STICHAMMUHBIC KJICTKH PaCTYT B BU MHOTOCMOMHOFO MacTa M10 HOBOOO- 
BOBaHHOH COeMHUTeIbHOM TKAHH MO3rOBOrO pyOlla. OMeHAMMHBIe KJeTKH 
AUUTeIbHO H3MCHAIOTCA 10 CpaBHeHHIO C HOPMOM, TepAIOT CBA3b C NOMexKa- 
sii reli, BhITATHBaloTCa H pasMep UX B 2—3 pasa IpeBblluaeT HOPMAJIbHbII 
uc.1,/°). Kpaii perenepata k 10—15 quam mocae TpaBMbI OCTaeTCA MHOFOCJOH- 
IM HU IIpeCTaBJeH B BUAE CKOMICHHA SIeCHAMMHBIX KJIeTOK, pacipocTpanaAio- 
aXCsl BuyOuHy cyOanenqumuoro cos (puc. 1, J{). Momnoro oOpacranua pac- 
eli 21eCHAMMOl BHYTpeHHei MOBepXHOCTH MOsroBoro pyOla B STH CpOKH He 
OUCXOJIMT, HO Ha HEOOJbIOM paCCTOAHUH OT 3OHbI pocta BruiyOuHe pyOuWOBOH 
aH HW Ha ee MOBEPXHOCTH BCTpeYaIOTCA OTACJIbHBIC CKOMJICHHA STeCHAMMHbIX 
leTOK B BUe WapOB WIM TAKE, KOTOPbIe, MOBHAUMOMY, HWJIM OTIIHYPOBbIBAaloT- 
'B Mpouecce pocta OT OCHOBHOrO MpomMpepupyroulero nwacta, HH oOpasyloTca 
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nyTeM mpouupepauHH OCTaBLIHXCA STeHAMMHbIX KJI€CTOK B JaHHOM yuac 
B mpouecce pocra Ha IOBep XHOCTH SNCHAMMHOM BbICTHIKH OOpasy!0TCs HEPOBH 
B Bue yrayOmenult u Brcrynos. Ilocwequue HHOra AOCTHTaloT 3HAUHTEJIb 
pa3sMepoB H TipeyctaBeHbl B BUe BOPCHH Ha NOBepXHOCTH SIICHAMMBI. 
3TOM COBEPIeHHO HapyllaeTCA MOPANOK B pachOsO*KeHHN SMCHAHMHbIX KJe 
OHM MOPyT Jl@KaTb TeplleHIMKYJAPHO WIM KOCO M0 OTHOUWCHHIO Apyr K Jp 
B pe3yibTaTe mpomupepalun cOeMHHTeIbHOH TKAaHH HM pocTa raHopuof 
IIPOHCXOAHT 3aKpbITHe JecpeKTa B CTCHKE XKeYAOUKA MOSTOBbIM PyOUOM, H 9 
J(MMa BbICTHaeT BHYTPeHHIOIO MOBEPXHOCTb ero, OOpalleHHy!O B MOJOCTb 
wyqouka. Takue KapTHHbI MbI HaOwoOfamH Ha 40 eHb mocae onepallHH, K 
HOBOOOpa30BaHHad TKaHb SMeHAMMbI MpeAcTaBseHa BBUe MacTa Ha pyOnK 
TKAHM C HeMpaBHJbHBIM HM Oe€CMOPAOYHBIM PacHOORKeHHeM KJETOK, CpeAM 
BCTpeyaloTCA JOBOJIbHO MeJIKHe STCHAMMHbIC KJICETKH BbITAHYTOM WIM OKpyl 
cpopmpr (puc. 1, £). 

B JlaibHetuieM YHCJIO COB B SMeHAUMe yBeIM4YHBaeTCH WH K 2 MeC. MOC 
HAA TIpeAcTaBeHa B BUC MOWLHOFO MlacTa, BbICTHJalOWlerO BHYTPeHHIOW MOB 
HOCTb MosroBoro pyOua. Ha 3ToM %xe CTaqHH OOpaljawT Ha ceOA BHHMAHHE | 
POUMCCHHbIe TAXKU STICHIMMHbIX KJICTOK, MPOHHKalollve OT HOBOOOpasoBaHi 
maacTa IN€HIMMbI rryOOKO B pyOell. 

Ha oOcHOBaHHM BDBIIIeH3IO%KeHHOTO CIeAyeT 3aKJIOUHTb, YTO SMeHAN 
raiua, Oyqys Menee AuppepeHuupoBaHHOH 10 CpaBHeHHW C APyrHMH KJeTOUH 
QJICEMCHTaMH HEPBHOM CHCTeMbI, OOJaaeT CMOCOOHOCTbIO K pocTy HW NpoOMHd 
wun. B mpomecce perenepaluH 3aMeyeHbI CIeyIOULMe OCOOeCHHOCTH pocTa 9 
JMMHBIX KJICTOK: CMOCOOHOCTh K TMOrpyKHOMY pocTy, pocTy MHOrocJOM 
MacTOM HM OOpasOBaHioO KJICTOUHbIX KOHIJIOMepaTOB B Bue mapono,oe 
CKONJICHHH. | 


Mucruty? 9kciepHMeHrabHOH MeHUMHbI Tocrynuat) 
AxajleMHH MeMUMHCKUX Hayk CCCP 15 II 198% 
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H. 9. 3AMKOBCKAS 


JIMAHHE TbWIbIbI BTOPHYHOrO ONbWIEHHS HA MOTOMCTBO 
CBEKJIbI 


(II pedcmasrzexo axademuxom A, JI. Kypcanobeiam 24 1V 1956) 


OnbisleHHe IBeETKa CBEKJIbI TIpOAOMKAaeTCA B OOBIMHbIX YCIOBHAX 3 HA, a Tp 
pOoxNaHoH WH AOKUBOH moroye 5—6 yAnelt. Ha6moqenne UBeETeHUA CBEKJIbI 
JHAPYXKUBACT HAIALHbIe KAPTHHbI OAHOTO H3 ABYX THNMOB AUXOramuH — rpo- 
spaH{pHu. Cpasy mocie paciyCcKaHHA WBeTOB TbIIbHHKH BBbICbIMNaIOT IIbIJIbILY 
IaxKHbIMH KOMOUKAaMH, H OaroapA KOPOTKHM THIVHHOUHbIM HATAM OHa TIOMa- 
1eT BHYTpb wWBeTKa. [loce noychIXaHHaA BeTep Pa3HOCHT MIbIJIbIly: MHOrHe Ha- 
SKOMBIC TAKKE MOCeMLAaIOT BETH CBEKJIbI. B 9TO BPeMA PbIJIbIUe OCTAeTCH MaJICHb- 
AM, HEpa3BUTbIM, C COMKHYTHIMH JIOMACTAMH; OHO XOPOUIO paCKPbIBaeTCA TOJIb- 
) MOC Ie 3acbIXAHHA CBOHX MbIWIbHHKOB, Yepe3 5—O yac. NocTe Havasa IBeTeHHA. 
a BTOPOH H TpeTHH AHH JMOMACTH PbiIbla MpOOMKaIwT OTTHOATbCA, 3aMeTHO 
BEJIMUHBaACb B pa3Mepax. 

Apnenue MpoTepaHpHu VY CBeKJIbI ONHCaHO MepBbIMH aBTopamu (',”), pa- 
TaABIUIMMH C STHM pacTeHHeM. [Jocneqyrommme uccmeqoBatTenu (°,°) oTpHualH 
aNIMYHe TIPOTepaHPHU Y CBeKJIbI Ha TOM OCHOBAHHH, UTO pblIblle, XOTH HU He- 
A3SBHTOe, TIpOpallMBaeT TIbWVIbUY, T. €. (PYHKUMOHMPYeT OJHOBPeMeHHO C TIbIIb- 
AKaMH, H OMJOAOBTOPeHHe MOJIOBbIX KJICETOK MIPOHCXOAHT OOBINHO Yepes 3—8 ac. 
ocle Havaa IBeTeHHA. TOT PakT, UTO TOCMe ONMOAOTBOPeHHA MOJOBIX KJIETOK, 
BIIbUe MpOkowKaeT MpOpallMBaTb TbWIbILY, ITH UCCMeAOBATeNH OCTABJAA 
93 BHHMAHHA, XOTA TaKOe JWIMTeIbHOe HaCcbIeHHe MeCTHKA YyX*KOM MbWIbION 
© MOXKeT HE OKa3aTb BJIMAHHA Ha MOTOMCTBO. 

J\18 MpOBepKH BUJIHAHHA Ha pasBHBalolulHlicA MOOLOH OpraHH3M TIbIJIbILbI, 
Onajlarollel Ha PbIIbIe MOCTe OMJOOTBOPCHHA TOJIOBbIX KJIETOK, OblJI IpOBe- 
€H CHelUHaJbHbIi ombIT. B nepBoM BapHaHTe OMIbITa IBeTHI OFbIIAJHCb CMeCbIO 
BIIbUbI CaXapHOH WM CTOJOBOM CBeKJIbI, B3ATbIX B PaBHbIX KOJIMYCCTBAX; BO 
ceX MOCIeAVIONLNX BAapHaHTaX MepBoe OMIbICHHe MPOH3SBOAMJOCb TOJIbKO IIblIb- 
OM CaXapHOM CBeKJIbI, a IblIbla CTOMOBOH JaBalaCb: BO BTOPOM BapHaHTe 
epe3 8 4ac., B TpeTbem—yepes 24 uaca, B YeTBepTOM — Yepes 48 yac. HB MA- 
om — 4epes 72 vaca. OnbiIT mpoBOMICcH Ha BbICaKax copta PamoHcKol cTaH- 
wu P-632, pocmux Ha KJIyMOe, yaJleHHOM OT J[pyruX BbICa_KOB CcaxapHOK 
BEK JIBI. 

BplOpanuble [WIA OMbITa BeTOUKH MOJPOTOBMAMHCh JIA OMbWICHHA OCOOBIM 
Opasom. Ha HHX OCTaBIAJHCb TObKO OYTOHbI OHOrO pasMepa MH IIpHMepHO 
JHOrO BOSpacTa; BCe OCTAIbHOe — paCUBETINHEe UWBETHI, GOMee MOMOAbIe OYTOHDI 
BepXylika BeTOUKH — yHHUTOKaIHcb. Berouka c OTOOpaHHbIMH OyTOHaMH 
orpyxXasacb B BOY AIA yaneHua panee MoMmaBlueH Ha Hee MbIIbIbIl H MOKPbI- 
ajlacb 3aTe€M H30JIATOPOM — BepTymikoH. Uepes Ba HA Ha YTpO H3OJATOPBHI 
HHMAaJIMCb H 10] HUMA OOHAPYXKHBAJIMCb TOJIbKO UTO PaCIIBETINHE WBETbI; BCTPe- 
ABIIMeCA HHOra Ha KOHIaX BeTBeli HepaCKpbIBLIHeCH OYTOHbI OOpbIBaJIHCb. 
[BETH ONbIIAIHCb WbWIbIOM CaxapHOH CBeKJIbI TOTO Ke CopTa H OCTABJIAJIHCb 
TKpbITbIMH. I[Ibinbya CTOOBOH CBeKJIbI COOMpasacb Ha BbICaKaX, POCHIMX 
“[pyrom xo3aictse. Uepes ycTaHoBJieHHble JIA KaxKMOrO BapHalta OlbiTa 
POMeKyTKH BPCMCHH UBETHI, OMBIWICHHbIE MpeABapHTeJbHO MbIIBUOK CBOEePO 
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copta (P 632) , ONbIIAIHCb BTOPHYHO MbIbUOl CTOMOBOM CBeKIbI. CemMeHa Co 
paJIMCb OTICBHO. 10 BapHaHTaM OMbITa HM BECHOM cMefyroulero Toga ObIVIH BBIC 
HbI Ha J[@JIMHKe; KOHTPOJIEM CJIYKHJIM CeMeHa C TEX KE BbICAAKOB, KOTOPbIe LUBE 
cBo6oqno. Ip npoppreke Obl NpOBeeH aHaJIM3 MpOpocTKa HW NpW KOMKe—ana, 
B3POCJIbIX pacTeHHi. BuIMAHHe CTOJOBON CBeKJIbI JIETKO 3aMCTHO, TaK Kak Kpac! 
OKpacKa JIMCTbeB HM KOpHeli HMeeT JOMHHMPYIOWM XapakTep HW XOPOWO TIpoO. 
imeTca B ruOpHyax. PesymbTaTbl rMOpuyomorMyeckoro aHaJIH3a MOTOMC: 
BC€X BapHaHTOB OMbITa MpecTaBeHbl B Tad. |. 


Ta6muna | 

Bausaune NbIIbIbI BTOPHYHOTO OLIbIICHHA Ha MNOTOMCTBO caxapHon CBeKJIbI 
M3 HuX c OenbIMH M3 Hux Cc KpacHbIMH 
eLiee KOPHAMH ____ Kopranu 7} 
8 BapuaHTht (BpeMaA Hacenenua 8 sas 3 a = 3s S é 
= | mbIbubl CTON. CBeKJbI MOCe 2 |gee S Zs e 2 ¥! 
3 6 IIblIbItbI CaX. CBKJIb!) x 186 gZ 5 is os 3 Sh oy 
Aa & jose|] 5 |e. | s5 | 2 | en 
1 O 7HOBpemeHHO 1954 | 593 | 49,4 |185,3 | 16,8 | 50,9 /221,0 | 43, 
1955 | 566 | 44,7 |420,8 | 18,4 | 55,3 |519,6 | 15, 
2 Yepes 8 uac. 1954 | 388 | 74,2 /197,6 | 16,4 | 28,8 )318;0) |ia8 
14955 | 776 | 66,0 |450,9 | 18,0 | 34,0 |489,9 | 415, 
3 pani) alan 1954 |- 307 | 86,7 1288.7 | 16,3 1353 20680 is 
1955 | 602 | 85,2 1406,6 | 17,9 | 12,8. 155337) Woy 
4 ae eAS tae 1954 | 393 | 93,6 |284,6 | 16,5 6,4 |216,0 14, 
A950: A TAT “1995. 9N1443) 25 iSae 4,1 |462,5 | 15) 
4) pk 1954 | — — = — — — -- 
1955 | 488 | 98,0 |421,6 | 18,3 2,0 |557,5 | 44, 
Kout-| [lpimpya Caxapn. cpexpt | 1954 | 500 |100,0 |205,0 | 17,0} — == _ 
pomn | 1955 | 500 |4100,0 |430,0 | 18,2 = = I 
F CTOJIOB. » 1954 | 500 == — — |100,0 |245,0 | 10, 
1955 | 900 = = — |100,0 |392,2 4) day 


| 

Jtauuble Ta6a. | nOKa3bIBaroT, YTO THOPHHbIe pacCTeHHA BO3HHKJIM BO BC 
MOTOMCTBax, HO B pa3HoM KouHuecTBe. IIpH O,HOBpeMeHHOM OMbIWIeCHHH CMEC 
IIbIIbIbI CAXApHOM H CTOMOBOM CBEKJIbI B MOTOMCTBE MOUTH NOJIOBHHA pacTeHHl & 


a ee 


SMO Rice Sa SA BME | 


Puce. a — CaxapHaad cBeksa, copr P-632; 6}— cronopasa cBeKkia «Kpoc6u»; 6, 2 —: 
rHOpHAbI 1-ro NOKOMeHHA C OKPAWIeHHbIMH B KpacHbiii UBeT JIMCTSAMH H KOPHAMH | 


la OKpauseHa B Kpacublit BeT.B ocTasIbHbIX YETLIPeX BAPUAHTax OMBITA,B KOTOp)} 
MIbII bia CTOMOBOM CBEKJIbI BHOCHJACb Yepes ONpPeeeHHOe BPeMsA NOCMe ONbIVIEH | 
MbIIbUOH CaXapHOM CBEKJIbI, OKPAalICHHbIX pacTeHH OOpasoBasocb TeM MCHb 
yeM OOJIbILe BPeMeHH MpOUINO MOCTe NepBoro OTbWIeHHA. Oyuako JlaxKe yer 
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2¥aca MOcNe NepBOro OMbIWIeHHA, B YCHOBHAX CBOGOHOrO IIpHTOKa IIbWIbILbI Ca- 
aPHOH CBEKJIbI, MbIIbIa CTOOBOI CBEKJIBI OKA3asa CBOe BJIMAHHe Ha YacTb 
oTromcTBa. EcJim 1p STOM yyeCTb, YTO MPH OHOBPeMeCHHOM BHeCeHHH MbIIbILbI 
aXaPpHOH HM CTOJIOBOH CBEKJbI MOyuaeTcA TOMbKO NONOBAHA OKpaleHHbIX 
acTeHuli, TO OTHOCHTeIbHOe 3HaveHMe STHX IMP ele Bospacraer. 

Ha puc. | npeqcrapnenbi ucxoqupre poguTembcKwe (popMbl caxapHoii um cTo- 
OBO CBeKJIbI H OKpallieHHbIe rHOpHbI B Ux NOTOMCcTBe. O ru6pHjHOM XapakTepe 
KpallleHHbIX PaCTeHHH MePBOrO MOKONEHHA CBUACTECTBYIOT MHOrHe 4epTHI 
X BHELIHErO BUa HW MOKasaTeIM MpOkyKTHBHOCTH (Ta6m.1). Kpacnan oKpacKka 
‘MCTbeEB H KOPHeH THOpHOB Oba Somee cBeTOli, Yem y HCXOAHOH cbopMbI 
TOMOBOH CBeKJIbI. DOpMa KOPHA BO BCeX CIYYAAX ObIa BLITAHYTOHM, KaK y Ca- 
ApHOM CBeKJIbI. TOMbKO WapOBHAHOe yTOMMeHMe BepXHel uacTH KOpHA y He- 
SOTOPbIX H3 HUX (Kak Ha puc. | 2) cBueTeLCTByeT O BAMAHHH (POpMbI KOpHA 
ToNoBor cBeksbI. Ilo Becy KopHel OObIUNX pasmMUn MexKy powuTebCKHMH 
JOpMaMH H THOpHamu He ObII0, HO MO caxapHcTOcTH HCXOAHBIe (pOpMbI 3HauH- 
EIbHO OTIHUAIOTCA pyr OT Apyra; caxapucTocTb ru6puyoB BO Bcex clyyaAx 
(OCH1a MpoOMexyTOUHbIt xapaKTep. TakuM O6pa30M, OKpalleHHbIe KOpHH, 
IOABHBINHECA B M€PBOM MOKOJICHHH BCeX BapHaHTOB OMBbITA, ABJIAIOTCH HeCOM- 
1CHHEIMH THOpHAaMu, O YeEM CBHJCTeIbCTBYIOT H HX BHeIIHHM BU M Caxapu- 
‘TOCTb. 


: BHBOQH 


/ 


1. Y WBeTKOB CBEKJIbI TblIbUa, WOMaaroulad Ha pblbila Ha BTOpOH — Tpe- 
Mu HH WBeTeHHA, yUAaCTBYeT B (POPMHPOBAHHH HaCJIeACTBEHHbIX  CBOLCTB 
IOTOMCTBA, HECMOTPA Ha TO, YTO OHA IIPOHHKaeT B CeEMANOUKY MocNe OMnsO,O- 
PBOPCHHA WH Havasla paSBHTHA 3HTOTbI HW SHOcTepMa. 

2. OTH AaHHbIe MO3BOMAIOT CeaTb BLIBOJ, ITO SHAYHTEbHAA WACTb MbIWIbIbI, 
lOHaaroule Ha PbIJIbIla HBETKOB CBeKJIbI 3a MepHoOy onblieHua (3 WHA), TaK WI 
[Haye yUaCTBYeT B IIpOecce ONMOAOTBOPeHHA, JeCHCTBYA KaK MIbIJIbIeBOH MeHTOp 
fa CaMbIX PpaHHHX (pa3axX pasBHTHA MOJIOLOrO OpraHH3ma. : 

3. BBuyxy yuacTHaA B Tpomecce ONJIOAOTBOPpeHHA TbIIbIUbI, MOMaaroujeH Ha 
bIIba Ha BTOPOH - TpeTHH HH IBeTeHHA, CJle_yeT MpH3HaTb HaH4He 
PCBEKJIbI ABJICHHA MpOTepaHApHH, CJlyKallel, KaK OOBIUHO, YCHJICHHIO BIIMAHUA 
lepeKpecTHOrO ONDbIJIeHHA. 

4, BeneycrBue 3HauuTeJIbHOrO H3Me€HeCHHA CBOHCTB CBeKJIbI NO BIIMAHHeM 
MbIICHHA B CeJICKIMOHHOH TpakTHKe Hao OOpallaTb OONbIWOe BHUMAHHE Ha 
lONOop = ON bIJINTeeH. 


Tlocrynusto0 
1 VIII 1956 


WMTHPOBAHHAA JIMTEPATYPA 


l1Rim pau, Landwirtschaftlicher Kalender, von Mentzel und von Lengerke, 1885. 

2K. @®pysupt, T. Pemep, 9. Yepmak, Cenexuua caxapHo cBeksl, Kuen, 
944. 2 Heel J.P. van Dudok, Dissertation, Delft, Naarden, 1925. 4]. ®. Ox- 
‘wioxk, Becru. Kuen. Gor. caga, B. 5—6 (1927). 5]. ® Oxcunwx, Kypu. Mucr. 60- 
fu., No 9 (1934). *®B. H. PapopcKuih, Tp. HMC, B. 2 (1928). 
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MHKPOBHOJIOFH 1 


# 


A. M. BE3BOPOJLOB u B. ®. KOHJIPATBEBA 


)BPASOBAHHE KAPOTHHOHHbIX MHTMEHTOB JM3EHTEPHMHbIMH 
NAJIOUKAMH B KYJIBTYPE JIEAKOLLUTOB 


(Hpedcmasaexo axademuxom E. H. Tlasaosckum 22 II 1956) 


—B mnukpoOuosornyeckoli WHTepaType BCTpevaloTcH ONHCAaHHA MOMYYeHHbIX 
[0 BOSACHCTBHEM Pa3JIMUHbIX (PaKTOPOB TaK HA3bIBACMBIX KEJITbIX BapHaHTOB 
lakTepuii (*, ®). OtHaKO H3BeCTHbI€ HaM HCCJIe{OBaHHsA HOCAT B OCHOBHOM Mop(po- 
(OrHyeCKHH XapakTep. 

B naemM uccieqoBaHHH pH u3yyeHHH u3MeHUHBOCTH Bact. dysenteriae 
‘lexner B KYJIbTYpe JI€HKOUHTOB HM B OyJIbOHe C HMMYHHOIi MH HEMMMYHHOMi CbIBO- 
OTKAMH MBI BbIJeIAJIH KYJIbBTYpPbl, KOTOPble IIpH pOcTe Ha MACO-Ie€MTOHHOM arape 
OPAaSOBbIBaJIH KOJIOHHH C KeJITbIM IIHTMCHTOM. Oco6OeHHO YaCcTO 3TH XKEJITHIC Ba- 
MaHTbI NOABIAHCb IPH BbIPaW[HBaHHH HCXOAHOrO WTaMMa B KyJbType Jeli- 
(OUMTOB O€3 HMMYHHOM CbIBOpOTKH. BnepBble MHrMeHTHPOBaHHbIe KYJIbTYPbl 
IIH OOHAPYKEHEI B BbICeBe H3 8-ro NaccaxKa, a 3aTeM OHH MOCTOAHHO BbIJeusA- 
IMCb, HaYHHaH c 23-ro NaccamKa. 

IIpu maccHpoBaHHv HCXOAHOH KyJIbTypbI B OyJbOHE C HOPMAJIbHOM CbIBO- 
YOTKOH KeJITbIC BapHaHTbI ObIVIH BbI{emeHb! H3 40-ro H pAya Moce_yIOulUXx 
laccawel. B BbICeBax Ke H3 KYJIbTYPbI JeiHKOWUMTOB HM OysIbOHa C HMMYHHOM 
bIBOPOTKOM XKEJITHIC PAPHAHTHI HaGOMaIHCh PeKO, Valle OHH ObIIH BbIeeHbI 
i3 JOUePHHX KONOHHH. OTHYHTeIbHOH YepTOM ITHX KyJIbTYp OblO TO, 4TO 
IPH pocTe Ha MACO-Me€NTOHHOM arape OHH OOpa3sOBbIBaJIH KOJIOHHH HEOObIYHbIe — 
{HbIC, EM HCXOJHaAA AH3CHTeEPHUHAA KYJIbTypa, a HMCHHO, KOJIOHHH C XKEJITbIM 
IMrMeHTOM. MHTeHCHBHOCTb OKpaCKH MIMIMeCHTOB OblJIa pa3sJIHYHOH — OT efBa 
AMeETHOH JO ApKOOpaHxeBoll. BprfesweHHe OOpasy!ouWlHXcA MMrMeHTOB B UHC- 
OM BHJe H H3yYeHHe HX XHMHYECKOH MpPHpOsbl, KaK H3BECTHO, AO HaCTOAILerO 
sPEMeHH He MpoHsBoynso0cb. Bmecte c TeM (pakT OOPa3OBaHHA MM’MeHTOB HMeeT 
JOUIBIMOH MHTepec, NOCKOJbKY OTPaxkaeT HEKOTOPbIe OCOOeHHOCTH MeTAaOO/IH3Ma 
MMKPOOOB, [lOCTaBJICHHbIX B HOBbI€ YCJIOBHA CYWIECTBOBaHHs. 

Jia u3yueHHA XapaKTepHCTHKH MHIMeCHTOB H3 YHCa MHOPHX KeJITbIX Ba- 
MMaHTOB ObINM BbIOpaHbl 5 WITaMMOB, BbIJeJeHHbIX H3 pasJIMYHbIX Maccaxeli 
15, 33, 45, 62, 75) B KkymbType TeliKOWMTOB 6€3 HMMYHHOH CbIBOPOTKH HU OOsa- 
[aIOllluX pa3sIMYHOU (epMeHTATHBHOH AKTHBHOCTbIO Ha Cpejflax «mecTporo pAfa». 
A3 BbIpaljeHHbIxX Ha MACO-MenmTOHHOM arape (pH 7,2—7,4) B yamKax Iletpu 
ipu 37° B TeyeHue 5 Hel *KeMTHIX BAPHAHTOB MHPMCHTHI 2KCTparupOBaJINCh Cep- 
ibIM 3:PHpOM un aleTOHOM. II]MrmMeHTbIl OKa3aJIMCb COBepIIeHHO HepacTBOpH- 
{LIM B BOJe, HO paCTBOPAJIMCb B OPraHHYeCKUX PaCTBOPHTeMAX (CHUPTbI ITHJIO- 
Ili H METHJIOBDINi, AaWeTOH, XMOpoopM, cepoyrsepok, ueTpouelinpili sup), 
JaBad  KeJITOe HX OKpallMBaHuHe. 

B pe3ymbTaTe MpoBeeHHbIX HCCJIeAOBAHHH CyXOro BellleCTBa MHMeHTOB 
\Ka3aslOCb, YTO BC€ OHH HMelOT KAPOTHHOMAHbIN XapakTep, O YM CBHAETEJIb- 
TBYIOT TOJIOMKUTeJIbHbIeE KAaYeCTBEHHbI€ peaKIMH C TpexXJIOpHcCTOH CypbMOH, 
. KOHICHTPHpOBaHHbIMH CepHOH HW COJMHOM KHMCIOTAMH, a TAKE JAHHbIC CMEKTPO- 
DOTOMeTpH4ecKHX ompeyenenuli (* °). Pasyenenne MHrMeHTOB B OCH3HHOBO-MC- 
‘AHOJIbHOM CMeCH TlOKa3au0, YTO B WTaMMax H3 15-ro, 33-ro nu 62-ro naccaxKeH 
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oOpa3yeTcx 10 OfHOMY SIIMpasHOMy NMIMEHTY, a U3 45-ro wu 75-ro naccamkelt 
Ba — runopasnplt u sunpasnpil. JlanbHeimee pasqeuteHwe Kax%KOro MHTMe 
no cxeme I. Buapurregra (*) WOKa3a0, YTO HH OHH M3 STMPasHbIX MHTMeH’ 
He ajcopOupyeTca OKHCbIO aJIIOMHHMA, a rHunopasHbie He ay\copOup yio 
yrueKHcbIM Kambuvem. He yalocb MOMYIMTb HOBbIX PpakUHM MWHTMeHT 
IIPHMeHAA JIA UX paseseHHA pyrve WMpOKO paciipocTpaHenHbie aj\cop6en’ 
IIpu uccmeqOBaHHu THTMeHTOB, paCTBOPeHHBIX B NeTPOeHHOM Supe, Cepoyr: 
poye u xsopotbopMe Ha cnexTpodoromerpe C®-4 yqaocb YCTaHOBHTb Mak 
MYMBI CBeTOMOrJIONeHHA. ne 
Visyuenue TemiepaTyp lWlaBieHHaA OblIO MpOBeeHO JIA BCeX NHTMeHT 
3a UCKOYeHHeM OHOPO SmMPpasHoro HB KYJIbTYpbl, MOyyeHHOH mpu 7 
llaccaxke, KOJIMYeCTBO KOTOPOrO ObIIO HeOCTaTOYHbIM AIA ONpeAeeHHA. 


Taodmuna 


| 


XapakrTepucTuka MHIMeCHTOB, BbIAeJICHHbIX H3 MKeJITbIX BAPHAHTOB J\e3HHTeCpHHHBIX Ta JiO¥) 


MakcuMyMbl CBeTONMOrION,eHHA B Mv. oO ; a 
U a g = 5a) 
3 Sanautan neTpoueinbl apup cepoyrmepos xopodopmM x . aa : ' 
= IIHMPMeCHT a A BES, 
Ss Halu JT. Halu JT. Halu JIHT. ss ore! e 
s g TaHuble TaHHble “aHHple aHHble JaHuple aHHble a 2 = os 
15 | Onudas- |426; 452; 484; 520 | 454; 485; | 437; 463; | 436; 463; | 183— |6-Kapoq 
HBI 483 524 (?) 496 493 (10) | 185 
33 | Tooxe |426; 452:| 451: 1485; 021 | 5; 485; | 437; 463; 
484 484 (7) 524 (7) 493 
318; 451; 
485;520(2°) 
62 - 426; 451;| 426; 451; |485; 524 4809; 436; 463; 
484 484 (8) 521 (22) 495 
45 - 415; 440;| 415; 440; |465; 495 464; 423; 452; | 423; 451; | 148— |Capnun 
470 469 (°) 494 (5) 481 | 480 ®) | 150 |capnun 
KCaHTHE 


75 , [4303 455;] 428; 454; 457; 490;| 457; 490; | 444; 472; | 440; 470;| ne |8-xapot 
484 | 484 (12) | 526 | 526 (5) | 505 | 503 (5) | onpte- | 


WeJA- 

JIOCb 
45 |unopas-|438; 466 | 437; |465; 493] 463; | 449; 476 | 447; | 140—]| Heoxee 
HbIH 466 (5) 493(5) : 476 (5) | 142 THH | 


75 | Toxe |437; 466 464; 494 ee 


Pe3ybTaTbI CHeKTPOPOTOMeTpHYecKorO HCCMeAOBAHUA H JaHHbIe 10 TE 
nepaTypaM laBleHuA IpHBesenb! BTaOT. 1. Ha ocHOBaHHH STUX JaHHbIX MOK! 
OPHEHTHPOBOYHO TOBOPHTb O TOM, K KaKHM H3 ONMCaHHbIX B JIMTepaType Ka 
THHOHOB OM3KM NOJyYeHHbIe BetlecTBa. HeckOJIbKO MpOTHBOPeYHBbIM MO 
MOKa3aTbCA OTHOMIeHHE CaplMHaKcaHTHHa K 9NMasHbIM MMrMeHTam. Oyua 
BOMpoc O ero XapakTepe OCTaeTCA OTKPbITbIM, TaK KaK H€KOTOpPble aBTOpb! ( 
CYMTaIOT €rO MMIMCHTOM, IIPOABJIAIOWIMM CBOMCTBa KaK TuModasHoro, Tak 
snupasHoro. B onbirax O4HOrO H3 aBTOPOB MMTMeHTbI XKEITHIX CaplHH (y KO? 
pbIX Il€pBONAYaIbHO ObIIM M3ONMPOBAaHbI CAPUMHHH M CapllMHakcaHTHH) Mpos 
JAH 34KOHOMEP HO SIMasHblii XapakTep u OOMAaaH MaKCHMYMaMM MOrJONeH! 
HW TeMMepaTypou MaBseHHA, CXOAHbIMH C IPHBeCHHBIMH B Ta6s. 1 Jia capuue 
KCaHTHHa. OKOHYAaTebHOe pelmenHe H HJeHTHpHKAaNWA C H3BeECTHBIMH Kafy 
THHOW aM, O€3yCOBHO, MOrYT ObITb MPOM3BeeHbI TOMbKO TOcTe THWATeIbHG 
xumuyeckoro aHanu3a. IlocneqHu BecbMa 3aTPpyAHUTeENbHO MpOBOAHTb u3- 
H€3HAYHTeJIbHOrO KOJIMYECTBA MOJyYaeMbIX MPOMYKTOB H UX H3BeCTHOM HeCTa 
KOCTH IPH XpaHeuun. | 
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Takum oOpa3om, B xoje nmepeceBpos Bact. dysenteriae Flexner B kyaptype 
e€HKOUNTOB O23 HMMYHHOM CbIBOPOTKH OOpa3yercad rpynma pasJIMUHbIX Kapo- 
MHOHAHBIX NMrMeHToB. B mTamMMax, BbIeeHHbIxX H3 15-ro, 33-ro u 62-ro na¢ca- 
eli, ObWIH OOHAPyXKenbl OAMHAKOBbIe 3mM(pasHbIe MurMeHTbR B witramMMax U3 
5-ro HW 75-ro maccaxkeli OblIH BbIJeeHbI, KpOMe smM(pasHoro, H runopasHple 
MIMEHTbI, IIPHYeM SHpasHble, MO JaHHbIM CHeKTpooToMerpHyeckoro HCCVIe- 
OBaHHA, OKa3aJIHCb B JeTaIAX pa3JIMUHbIMH. 


JlenuurpagcKuit rocyfapcTBeHHbIt HHCTHTYT Iloerynu.io 
YCOBepIIeHCTBOBaHHA Bpayell 21 XI 1955 
um. C. M. Kuposa ? 


HHMTHPOBAHHAA: JIUTEPATYPA 


TE. HW. Kutosa, Kypy. Muxpo6vo1., smugemvon. u uMMynon., 2 (1948). 2T. M, 
ypuuua, Kypx. MakpoOuow., s1Hemnow. H HMMyHO., 7 (1953). 3T. Buabgautregt, 
CapOTHHOUAbI H KpacAHe BellecrBa Oaxtepuii un rpnHOos, M., 1936. 4K. Baysp, Anamne 
pranHyeckux coequHenn, WI, 1953. °T. Ty aBpuu, Cpapynrenbnad OnOxXHMHA KapoTH- 
mon, Ml, 1954. SE. Lederer, Bull. Soc. .Chim. Biol., 20, 611 (1938). 
m. Zechmeister, Zs. physiol. Chem., 189 (1934). ®T. Tpoumkuti, Buoxn- 
ma, 13, 1, 7 (1948). ®E. Lederer, Les carotinoides des plantes, Paris, 1934. 
9R. Morton, The application of absorption Spectra to the Study of Vitamins, 1942. 
@P. Karrer, E. Jucker, Carotinoide, Basel, 1948. 12H. Strain, J. Biol. Chem., 
‘11, 85 (1939). 
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PH3HOJIOTHA PACTEHHH 
H. WH. AKYUIKHHA + 


BJIHAHHE CTHMYJIATOPOB POCTA HA ®OC®OPHbIA OBMEH 
Y TOMATOB 


(II pedcmasbreno akademuxom A. JI. Kypcanosum 10 II 1956) 


B NOCeHHe TOAbI pA aBTopos (',”) MpHIeM K 3aKJIOUeHHIO O CBA3H MeXKLY 
MCHCTBHEM CTHMYJIMPYIOWHX POCT BellecTB HM (:hoctpopHbIM OOMeHOM B pacTeHHH. 
JMHAKO SKCHEPUMeHTAaIbHbIX JAHHbIX 10 STOMY BOMpOcy OVeHb MaJO H OHM TIpo- 
raBopeuuBbl (*,4). Mexyy TeM Ooubuloe BMAHHE, KOTOPOe OKa3bIBalOT CTHMYJIH- 
DylollHe pOCcT BelljecTBa Ha MIpowecc AbIXaHHA H MepeABHxKeHHA BeucTBa (°), 
MpHBeO Hac K MpeAMOOKEHHIO O BJHAHHH CTHMYJIATOPOB pocTa Ha Mpouecc 
poctbopusMpoBanusa. Kak M3BeCTHO, OOpa30BaHHe (boctopHsMpOBaHHbIX caxa- 
DOB MIpOHCXOJMT B OCHOBHOM IIpH y¥acTHH (pepMeHTa reKCOKHHA3bI H ajleHO3SHH- 
PpupocopHolt KUCOTbI. OfHaKO Hapsly C STHM KOJIMYeCTBO (poctpOpHbIX aiPpH- 
POB yIJIeBOJOB 3aBHCHT OT AKTHBHOCTH H HallpaBJIeHHOCTH jelcTBuA (bepMeHTa 
pocpopunaspi. B mpeybilymux ucceqoBanuax (°) HaMv ObLIM MOsy4eHbI JaHHble 
00 yCHJICHHH paciala KpaxMaJla H OTTOKa YrsIeBOJOB U3 JHCTbEB MOR BM AHHEM 
CTHMY.JIATOpOB pocta. B cBxa3H C 3THM HaM Ka3aJIOCb BaXKHbIM IpOcseAUTb BJIH- 
AHHe€ CTHMYJIMPYIOWIMX POCT BelleCTB Ha AKTHBHOCTb *ocopHa3bl HU cosep2xa- 
HHe€ HEKOTOPHIX rpyll ocopHblx CoeqHHeHHH. 

B KauectTBe O6beKTa HCCIeOBAaHHA 
HaMH ObIIH BbIOpaHbl TOMATHI. OMbIT ObLE 
H3JIO2%KeH B YCJIOBHAX OTKPbITOrO rpyHTa 
H BKJNOUa [Ba BapHaHTa: 1) KOHTpowb 


iL aostmn ast 


Banusnue ctTumyaatoposp pocta (2,4-J[Y) 
Ha pOCT 3aBxa3eH TOMATOB (CbIPOH Bec B Mr) 


Bpema nocue TaOauna 2 


KOHTPpOJIb 


ONpbICKHBaHHS Onpbicuy To 
ee) Buausune cTHMy.ATopos pocta (2,4-]1Y) 
Ha AKTHBHOCTbh Pocopuasbl B 3aBASAX > 
TomatosB (B ur P na 10 r cpIporo Beca) 
- 2 77,2+2,8| 107,7-+12,2 
Ey) 80,9+5,0} 164,1+45,9 
6 158,5+1,4 292,1+33,5 Bpema mocue ® ° 
i 237,1+3,1] 573,8+3,9 omppickuBaHua,| KonTpo‘b Onpbicryto 
8 396 ,6-+36,8 | 834,2+149,8 (4H.) 
14 2250, 0-210 | 6050, 0-650 
17 3620,0+480 | 8760,0-+-870 
20 7060 , 0-200 |16040 , O--2800 6 163,5 355, 2 
2S 12940,0-10 |23600,0-+220 20 181 ,6 318,0 


M2) ouppicuyTo 2,4-J[Y B konuentpanun 15 mr/a. Copt [ram6opprlt Aunatpesa. 
OnppicKuBaHHe TpoBosuOch B MepHox uBerenua. Ha mporsxKeHuH MepBbIXx 
20 Heli Tocme oNpbICKHBaHuA OpaHcb MpoObl B AByXKpaTHOH MOBTOPHOCTH, 
B KOTOPbIX HpOBOJ/IMHCb cooTBeTcTByIoNIHe aHamHsbl. [Ipexye Bcero IpHBeqeM 
[aHHpie Js XapakTepHcTHKH OOwero BJIMAHHA CTHMYJIATOPOB Ha poOcT 
3aBa3el B pa3s6upaemom ompite (Tad. 1). 

 B nepHox HavOonee CHIbHOrO NpOABJIeHHA JI@HCTBUA OLpPbICKHBaHHA 2,4- 
MY ua pocte 3apa3ell MbI NpOBeM HCCeOBAHHe aKTHBHOCTH cpoctpopu1a3bl. 
AkTHBHOCT (pocopuulasbI ONpeyeiaacb MO MeTOJy, MpHMeHeHHOMY Tlap.u- 
HoBoli (°). Dror MeToy OCHOBaH Ha OMpeyenenun ocopa, OCBOOO2K[aeMOrO H3 
PKOKO30-1-(poctpaTa TIpH cHHTe3e KpaxMawa (TaOM. 2.) 


14* 635, 


TIpusefenHple able mpekye BceroO MOKa3bIBaloT, TO cbocbopuuasa 
mpucyTcTByeT B.Tlogax ToMaToB. OnpbickHBaHnue 2,4-]1Y nouTu B ABa pasa 
TOBbIIAeT B 3AaBH31X TOMATOB AKTHBHOCTb (pocpopHsaspl. Jamee MpoBojH- 
JIMCb ONpefeNeHHt BIMAHUA OMpbICKHBaHHA Ha COepRKaHHe HCKOTOPHIX cpopy 
dboctbopubix coequHeHuli. Mp onpeyenamm OOM WH OpraHHueckHH cbocdbop. 
Kpome Toro, opraHHyecKHH (ocop pasyeAJIcH HaMH Ha (ppakuHu Tc 
YmOpelity (%). Oco6eHHC 
Hac WHTepecoBala (Pppakuns 
Bananue 2,4-J1Y na cogepkaHe pasnH4HbIX TpyNM 6apyli-pacTBOPHMbIX, CIMp- 
ocwopHbix ee B 3aBA3AX ee. (B ur P TO-HepaCTBOPHMBIX coejtHHe 

Ha r cyxoro BelecTBa ES Ye: an (‘pocdbop uEIe ScbHpbI 
Cofepx anne o6ulero Cogep»kanue opraHH4. aJl@HHJIOBaA KUCJIOTa U ip.) 


Ta6auna 3 


Bpeua nocae poenens Oars Kpome Toro, OTJes1bHO ompe 
epg eli Wenasca TOKO30-1-cocpat 
KOHTpOwIb | ONPbICHYTO| KOHTPOJIb | OnpbicHyTu V3 JIaHHbIX TAO. VO BHUJ 


HO, UTO B 1-H MepHoy coyep: 
»KaHHe OOuero H OpraHuye 


8 9,67 6,10 4,00 4,16 cKoro (pocsopa B pesybTarTe 
ae one aol aoe As) OMNpPbICKHBaHHA — HECKOVIbK¢ 
23 3,42 3,04 | 1,43 1,13 P 


yBeMuMBaeTcH. OTOT pe 
BYJIbTaT He CyYaHHbI MW NOATBepAKaeTCA JAHHbIMH, NOJYYeHHbIMM B Haly, 
npesbiyuiux onbitax (°). B Gonee nNo3qHve CpokH coyepxKaHHe Kak OOmlero 
Tak H OpraHuyecKkoro cpoc(po- 
pa Halr cyxoro BeljecTBa 
B OMpbICHYTBIX 3aBA3SAX HH- Bansanne CTHMYJIATOPOB pocra Ha coOjlepxKaHHe 

ocWopHbIx COeAHHEHHM B 3aBA3AX TOMATOB 

Ke, UCM B KOHTPOJIbHBbIX. 


(B ur P wa 1 r cyxoro BemlecTBa) 
OyHako YUHTbIBAad 3HadH- 


Tia © 21 he ae 


i 7 P Oapuii-pactTBOpuMoli 
TEABHO | Cob oie as age P raroxo30-J-ochata | cnupTo-HepacTBOpuMort 
Kak OW 3aBA3H, ONPbICHYTOHU Bpemsa nocyie dpakguu 
CTHMYJIATOPaMH, aOCOJIOTHOe eye 
cojlep2KaHHe B Hei coccbopa KOHTPOJIb | OMpbICHYTO] KOHTpPOJIb | OMNpbicHy1 


Kak OOmero, Tak H OpraHH- 
yeCKOrO OKa3bIBaeTCA 3HauH- 


TeJIbHO Oosee BbICOKHM. ee ae sa ree 
IIpuyqaBaad 3HaueHHe TOH 23 134 on cr Hee 


pou, KoTOpyto urpaert (poc- 
(opWIMpoBaHve caxapa B Tpowecce NepeqBHKeHHA HW HAaKONJIeHHA yrseBc 
JOB, MbI CUHTAaIH HWHTepeCHbIM IIpOBeCTH ONpesemeHHe STHX MpOyKTOB. 

Oxasamocb (Ta61. 4), UTO ONPbICKHBaHHe 3HaYHTeMbHO YMeHbIUaeT COepKaHk 
riOKO30-1-cpoctpaTa B 3aBA3AxX. ConocTaBJIAA 3TH aHHble C JaHHbIMH MO aKTHI 
; Fae Gee HOCTH toctopHsa3sbl (Tab. 2), MbI BI 
Bauanne cTuMyATopoB pocta (2,4-]1Y) THO tne Ue hee ee Mat 
Ha HHTCHCHBHOCTb JbIXaHHA gaBaselt TOMa- HORNE sia duced Pas, C fae TOUK 
tos (B MM® Oy Ha 10 Mr cyxoro Bemectsa) 3PCHHH STO MOXKHO OObACHHTD TeM, Tt 
NOBHAMMOMY, B MOJIOJ[bIX 3aBA38AX pe 


PEW | F Koatpont Gupta obraqaer | CHHTeTHYeCKaA HalipaBIel 
(aH.) HOCTb JleHcTBHA. todopusa3sp. Baare 
ap TOMY, UTO AKTHBHOCTh (pociopuds. 

5 585 ,9 896,8 3bl ONPbICHYTbIX 3aBA3eH 3HaUHTeJIbE 

4 580.3 975.0 BbIIMe, €CTECTBEHHO, YTO TJIIOKO30- 

6 714,5 822,9 (bocaT ucnOuIb3yeTca ObicTpee Hu cose 


»*KaHHe ero llafaeT. Hapsayy c 3THM, Ke 
BUHO H3 TAO. 5, IbIXAHHe OMPbICHYTHIX 3aBA3eli B NepBbIe CpOKH NMoce ONpbl 
KHBaHHA 3HaYHTeJIbHO BbILIe MO CpaBHeHHI0 C KOHTPOMbHbIM. CorsiacHo coBp 
MEHHbIM IIpeCTaBJICHHAM, MOBbUMeHHaA HHTCHCHBHOCTb J{bIXAHHA TAaKKe IO. 
2kHa NPHBECTH K CABHTY HallpaBJIeHHOCTH JelcCTBHA (ocopusa3sbl B CTOpOE 
cuHTesa. WuTeHcHBHOCTb JbIXAaHHA ONpefedAmacb B ammapate Bap6ypra. — 
Hapsaqy ¢ u3y4eHHeM U3MeHeHHH, MpOHCXOAAMMX B 3aBA3AHX TOMATOB, 
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MPOBeIH HCCJEAOBAHHe JIMCTbEB paCTeHHli C ONPbICHYTHIMH Hi HeOMpbICHYTbIMH 
WBeTKaMH (CM. Ta6w. 6). 
M3 aHubix Ta6a. 6 BAAHO, YTO B AMCTHAX AKTHBHOCTH «pocbopusma3br Oba 
SHAYHTCIBHO BbIIUe Y ONPbICHYTbIX pacTeHHli. OHakO KOJIMUeCTBO PJIIOKO30- 
l-pocara u3sMensnocb B MCTbSIX TpsAMO: MPOTHBONOOXKHO TOMY, Kak 3TO TIpo- 
HCXOJHJIO B 3aBS3HX, Aa HMeCHHO: B 
3aBA31X KOJHYECTBO PryOKO30-1-(poc- seek 
(para lox Bananuem OnpbicKHBaHHA Bansanne OnpbICKHBaHHA 3aBaseH Ha coxepxa- 
VBCMYHBANOCb, a B JHCTRAX YMeHb- HHe ocopublx Rega B JHCTbAX 
waslocb (Tabs. 7). 


P raroKos0-1- 


Ta6Omsuna 6 P o6muit |P oprannueckuti 


s cboedata 
BAWAHHe ONPbICKHBaHHA IBeTKOB Ha 5 = 
4 ° — 
AKTHBHOCTb (ocopHia3bl B  JIHCTHAX eae) : BME Seve teen Byruair 
(8 ur P ua 10 r cpiporo Beca) wo a : cyX. Bell, 
3 4 |—_—_——________ 
Bpemst rocae a 5 we ae eee a ze 
ONpbICKHB aHHA KouTpoulb OnppicnyTo = S am & 3 a> = 3 hes 
(aH.) Ze So ZE 1o0 Ze 55 
7 217,8 283,5 14) 4) 2566) |) 2554 
18 303 , 0 567 , 0 23 Opole cnOUn | ol-altind Aeot eon oom 


MoxHO BBICKa3aTb TpeAMONO*KeHHe, YTO B JIHCTbAX JeATeMbHOCTH cpocdopu- 
Ja3bl Obila HallpaBseHa TO TIpeHMyllecTBy B CTOPOHY paciaya, MosTOMy O6uIb- 
Ula €€ AKTHBHOCTb IPHBOAUIa HU K OONbIICMY HAKOMJICHHIO POKO30-1-cbociata, 
4TO B CBOIO O4epeb CO3aBaO Ooee OATOMPHATHbI€ YCMOBHA OTTOKA aCCHMH- 
JIATOB K ONPbICHYTbIM 3aB43AM. BO3MOX%KHO, ITO NOX BIMAHHEM OMpbICKMBaHHA 
3aBA3eH B JIMCTbAX HallpaBJIeHHOCTh Jeli - 


CTBHA (ocdopua3sbl cABHrasiacb ele 
CHJIbHee B CTOpOHy pacnaya. K 39TOMY BauaHue ONPbICKHBaHHA UWBeTKOB CTHMy- 
: JIATOPaMH POCTa Ha HHTCHCHBHOCTb JbIXAHHA 
BBIBOAY Hac MPHBOJAT H WaHHbIe NO H3- aycppep TomaToB (B mm? Os 3a 10 mun. 


Geavonn Hi eae 


MCHEHHIO JbIXAaHHA JIMCTbeB (Tabs. 3). ua 1 Tr cyxoro BemectTBa) 
MbI BHJMM, UTO eCJIN B 3aBA3HX TO] : 
B 

BJMAHHEM OMPbICKHBaHHA J[bIXAHHe MO- BREA Moe | in yoae Onpaesune 
BBILUAeTCA, YTO OJOKHO YCHJIMBaTb CHH- (aH. ) 

TETHYECKYIO HallpaBJIEHHOCTb J[eHCTBHA 

ocibopua3bl, TO B IMCTbAX, HallpOTHB, 7 431 ,2 360,95 

4 28 388 , 6 3230 


AbIXaHHe CHWKACTCH, YTO YVCHJINBaAeT 
poueccbl pacnaya. MurepecHo orme- 
THTb, 4YTO COJIEp*RKaHHe BCeX UCCJIENOBAHHbIX HaMH Ppyull (pocpop HbIx coe HWHe- 
HHU, KpoMe rs10KO30- 1 -cpocipaTa, B JIMCTbAX 10] BJIMAHMEM ONPbICKMBaHHA Majaer. 

Takum 06pa30M, mpHBeseHHbIe B HacTosmeli padoTe AaHHbIe NOSBOVISIOT CUH- 
TaTb, UTO CTHMYJINP YFOWIHE POCT BellecTBa OKa3bIBaloT 3HaAYUHTeJIBHOe BUIMAHHHE Ha 
(boctopHpiit OOMeH: 3aMeTHO TOBbINIaeTCAH AKTHBHOCTb (pocibopHsasbl Kak B 3a- 
BA3HX, Tak WH B JIMCTbAX TOMATOB. OmnpbickHBaHHe U3MeCHHeET HHTCHCHBHOCTH JIbI- 
Xa@HHA 3aBA3eCH HU JIHCTbeB TOMATA B MpOTHBONOJIOAK HbIX HallpaBJICHHAX. B CHJILTY 
STOTO JEATCbHOCT (PocopHasbl CABHTaeTCA B 3aBA3AX B CTOPOHY CHHTe3a, 
a B JIMCTbAX B CTOpOHY pacniaya. PesymbTaTOM YKa3aHHbIX H3MCHEHHH ABJIACT- 
CH yCHJI@HHbIH OTTOK TvwIaCTHYCCKHX BeUIECTB H3 JIMCTbEB K 3aBA3HM. 

BoponexKckuii rocyapcTBeHHbIM YyHHBepcHTeT Hi Tocrymui0 

TnaBubiit 6oranHyeckHH cay 10 II 1956 
Axafemuu HaykK CCCP 
IMTMPOBAHHAS JIMNTEPATYPA 

1]. Bonner, N.S. Bandursky, Ann. Rev. of Plant Physiol., 3 (1953). 
21. van Overbeek, Ann. Rev. of Plant. Physiol., 3 (1953). °T. L. Rebstock, 
Ch. kL. Hamne iP H. M.-Sel 1, Plant Physiol., 29, No. 5 (1954). *H. HW. Ax yur 
Kuna, JAH, 61, Ne 5 (1948). ©H. UW. Axymxuna, Bb. E. Kpasuosa, I. A, 
Hopoceszosa, JAH, 91, Ne 4 (1952). © A.Kypcauos, O. Hapaunosa, 
Buoxumua, 13, w. 4 (1948). 7B. B. YmMOpeurt, P. X. Byppue, Hi. ©, Wray o- 
(ep, Manomerpnueckue MeTogbl H3y¥eHHA TKaHeBOrO o6mena, M., 1951. H. MW. Wk y me 


Kuua, JIAH, 69, Ne 1 (1949). 
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Jlokaann Akanemun Hayk CCCP 
1956. Tom 109, Ne 3 


300J1IOLH 1 


Yneu-Koppecnonyzent AH CCCP I. §..BEH-BHEHKO 


O HOBbIX HPAHCKHX CAPAHUEBBIX (ACRIDIDAE) 
APEBHE-TPONHYECKOFO MPOHCXO)KAEHHA 


Cpequ KcepopuIbHBIX CapaHeBbIX, OOHTAION[HX B CTpanax, MpHwerarouux 
Muquiickomy oKeany, ocoOoro nHTepeca 3acyKUBAaIOT MpescTaBuTesH TpHObI 
eratodini B nojcemelictse Catantopinae, BKmo0uaIoMell pA MouTH GecKpbIIbIX 
HOB, SKOJIOrHYCCKH CBASAHHBIX C JIPCBECHO-KYCTAPHHKOBOH paCTHTeIbHOCTbIO. 
eorpaduyeckoe pacipocTpaHenHe 9TOH TpPHOLI upesBbIualino cBOeCOpasHoO. 
‘ak, pogbt Lyrotylus Uv. un Esiandiaria Pop. usBecrubr u3 1woxHOro Mpana, 
oq Kabulia Ramme —u3 Adranuctana u 3anaquoro IJakucrana, pogpi Tera- 
odus Brullé u Pelecinotus Bol. —u3 cyxux mecos toxKHO Magquu un Leitnona, 
on Eurynotarcis Ramme —u3 Comasuyeuga, a poy Acrostegaster Karsch — 
ake u3 ComManujeHya 4 c SaH3u6apa. 

Croub cBoeoOpa3Hblit apeal TpHObI, pas0pBaHHblli K TOMY Ke Ha pA u30NH- 
OBAHHBIX POJOBbIX apeaJIOB, YKa3bIBaeT Ha IIPHHaJVIeKHOCTb e€€ K IJICMCHTaM 
peBHEH TponMyecKol (bayHbl, KOTOPad MO*KeT ObITb OTHECeHa K JIMMYPHHCKO- 
fy THI. 

CBa3b OTJCIbHbIX H3BCCTHBIX BHJOB C CYXHMH, CBETJIBIMH JIecaMH, a TakxxKe 
eopeTHYeCcKHH aHalH3 apeamta WM MOpdosOrHyeCKHX MPH3HaKOB MO3BOuHIH 
THECTH STY TpyNny, BO-MepBbIX, K YHCIY KCepOHJIbHBIX OpraHH3MOB H, BO- 
TOPbIX, K OOHTATeIAM J[peBCCHO-KYCTapHHKOBBIX pacTeHHlt (4), T. e. MO Haier 
epMHHOOrHH (1) K %KH3HEHHOM copMe TaMHOOHOHTOB. 

Hwxe onucplparoTca elle Ba MpescTaBuTesA ITOH CBOeOOpasHOl rpynibl 
apaHueBbIxX, OOHapyKeHHbIe B Mpane, uTo OOoralaeT Halu 3HaHHA O TpHoe 
reratodini B uen0M u 06 ee pou B (POpMUpOBaHHH *bayHbl Ha3BaHHOH CTpaHbl. 
MeyeT 3aMeTHTb, ITO OHH M3 ONMCbIBaeMBIX BUAOB — Lyrotyloides viridis 
en. et sp. nov. — Obl HalieH B YCOBHSX BbICOKOPOPHbIX KCepO(PHJIbHbIX OXKHO- 
[PaHCKHX JecoB Ha (pucTawiKke (Pistacia mutica); TeM CaMbIM NOATBep*KaeTca 
XapakTepH30BaHHad bie TeOpeTHyecKad KOHIEMIMA OO SKOMOPHYeCKOM 
ipopuste JaHHOH rpynMlbl OpraHH3Mos. 

THMbI ONHCbIBAeMBIX BUAOB XpaHATca B SoomorHyecKkoM uHcTHTyTe AH CCCP 
» Jlenuurpaze. 


Pyro y lis m6 des ti suBiaBie maoosp. ov. 


lOro-3anaqupit Mpa: npos. Pape, 28 VII 1931, ¢ (Tum), 2 larvae 2 u 
9 VII 1931, 1 larva 2 (C. A. I[peareyenckui). 

3. Teno neGombuioe, 6ypoBaTo-xKesTOe, GecTaee, MOpmMHUCcTOe. YcuKH, 
sKIOUAH OCHOBaHHe, OypoBaTO-YepHble, HEMHOrO He AOCTHTaloT 3aHero kpaA 
lepeHecnHHKH, 21-aneHuKoBble. JIOOHOe peOpo Hall CpeMHHbIM Tyla3KOM OYeHb 
lOCTeMeHHO paclIMpeHO, Y BePUIMHbI TeMeHH SIBCTBeEHHO Cy2KeHO, B HanOosee 
WUpOKOit YacTH HeEMHOrO Oosee YeM B WOsTOpa pasa mupe |-ro WIeHHKa YCHKOB. 
SOKOBbIe JIMIeBbIe KHIM ABCTBeHHO S-oOpa3HO u30rHyTbl. BepmmmHa TeMeHH 
[eNIpaBHJIbHO WICCTHYrObHast, C MOJYCTepTbIMH KpasxiMH, CwlerKa BOrHyTas; 
€MeHHbIe AMKH 110 BepXHeMY KpalO XOPOIIO OrpannyeHbl AyrooopasHbIM KHJIeM, 
lepeXOAAMLMM B OOKOBOM Kb MOOHOTO peOpa, HX NOBEpXHOCTb He BAaBJeHa, 
10 B rpyOblx TOUKax. [a3a HeMpaBHsbHO SWIMNTHYeCKHe, CO Cab H3OrHyTbIM 
lepeHHM KpPaeM, HX BePTHKaTbHbIfi AuameTp HeMHOrO Ooee YeM B MONTOpA 
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pasa OOubUIe TOPH3OHTaMbHOrO, a MOCMeAHHM B MOMTOpa pasa OoubuIe NOArIa 
HOFO paCCTOAHHA;. MexKrasHOe paccTOAHHe HaBepXy 3aMeTHO KOPOYe TOPUSO 
TaJIbHOro jMametpa guia3a. [lepeqnecnHHKa MOPUMHHCTad, €€ CpeAMHHbIN KHs 
ABCTBEHHBIii BO BCeli MpOSOHe, MOUTH CTepT B Me3a3OHe, AHCK H MpopuJlb YM 
PeHHO JyrooOpa3Ho BbINYKIbIH, Nepe/l YTOJMCHHbIM 3aHHM KpaeM CJIerKa B 
PHYTbIM; GOKOBbIe JOMACTH B BEpXHeH YaCTH C HePpe3KHM MPOMOJIbHBIM B3YTHE 
nepe 3aqHeli monepewHol Goposqonw. CpefHe- HW 3a HeCIIMHKa WeJIMKOM CKPBI 
Noy nepequecnunkol. Haykpbiiba ocTHraioT 3aquero Kpax | Tepruta OprOuk 
BIOMHE MpHKPbIBalOT THMMaHaJbHbI Oprah, OypoBaTble, C Oomee CBETJION H 
MIPpaBHJIbHOH CETOUKOM XKHJIOK, JIMLIb B OCHOBHOM MOJIOBHHE C MapailJIeJIbHBIN 
KPaAMH, aee MOCTeMeCHHO CyKHBAaIOTCA K BepmIHHe H 3eCb Y3KO 3aKpyrule 
HbIe, HHKHHE Kpali MOUTH AO BepuIMibI NpAMOH. BoKosble WonacTH cpequerpyAt 
3aMeTHO WIMpe MpOMemYTKAa Me*KLY HAMH, CaM IIPOM@KYTOK pacliHpeH K3ayl 
HO He TonmepeuHbI. Saune Ceqpa CHapyXH BOJIb HHAKHETO KpaA BePXHe: 
HapyXHOPO KHJIA C rOuyOOBATO-CcepOH MONOCKON; 3aHHe TOJIeCHH %KeJITbIC, CH 
pyxku c 8, usHyTpu c 9 wwnamu. I Teprur Oprouika MO AHHe paBeH MeTA3Ol 
Tepe HECHHHKH; BHJOUKA Hall OCHOBAHHeEM aHaJIbHOM MJIaCTHHKH ABCTBCHHA 
HO OUeHb MasleHbKan. AHasbHad MaacTHHKa B JWIMHY efBa OO/bUIe YEM B I 
PHHY, K BeplIMHe Cy2xKeHa H 3eCb C KOPOTKOH, HepeskOli JOMAaCTbIO 10 cepeMH 
6OKOBbI€ Kpad MaacTHHkH IpaMple. Llepku MpOcTbIe, MaJIGHbKHe, KOPOTKO-K 
Huueckue. TenutambHand mWwacTHHKa KOPpOTKas C OTBeECHbIM 3aJ[HHM KpaeM. 

Larvae &. CxojHbI CO B3pOCMbIMH BO BC€X OCHOBHBIX TIpH3Hakax. II 
peHHH Kpali ras 1psAMOH, MexrsasHOe IpOCTpaHCTBO HaBepXy Oowee WIMPOKO 
MOUTH WIM BMOHe paBHO MomepeyHOMy MameTpy rvia3a. CpequHHbii Kus 
MepeHECNHHKH pasBuT MO BceH June. SauaTKH HaKPbWIMH Y JIMYHHKH 
caeqHero (V?) Bospacta (ycuku 21-umeHHKoBbIe) ocTHralwoT 3aHero Kpé 
3aHeCIHHKH, Y JMYMHOK Mpesnocnequero (IV?) Bospacta (ycuKuH 19—20-ai1 
HHMKOBBIe) KPbIJIOBbIe 3a4aTKH He JOCTHraIoT 3a[Hero Kpad 3aqHecnHHKH. IIpom 
*KYTOK Me@K]y OOKOBbIMH JIOMACTAMH CpeHerpyAKH YMepeHHO ToMepedHbl 
YeTHIPEXYPOJbHbIH, K3aqH CerKa pacuIHpeHHbIl. 

Amuua tena. od 16,5, larvae 217,5—26; mepeqHecnuHKu 65,7, larvae 
6,2—8,3; HaqKpplmun.¢ 2,7; 3aquux Gegep 39,8, larvae 29—I11 mm. 

Orauuaetca oT Tuma poga —L. persicus Uv., xopoumo u306paxeHHO! 
HW MOMpOOHO OMmMCcaHHOrO 110 OHOM CaMKe H3 CeBepHOH YacTH foro-3anajHOl 
Mpana (*), paqoM cylecTBeHHbIX IIpH3HaKOB, B OCOGeHHOCTH S-O6pa3sHO 430 
HYTbIMH OOKOBbIMH JIMIEBbIMH KHJISMH, MCHee CHJIbHO H Oolee MOCTeMeHHO pa 
IHPCHHbIM JIOOHbIM PeOPOM, Pa3BHTbIM MO BCel MpO30He CpeHHHbIM KHJIE 
NepeQHeCNHHKH, (OpMOM HaKpbIIHH HM MpOCTHpaHHeM UX JO 3aqHeroO kKpé 
I repruta 6prouka uv HamMunem 9 wHm0B Ha BHyTpeHHeli ‘cTopone 3aqHHx 
ene. 

. Apyrne oTM4NTeIbHbIe MpW3HaKH, KaK JIMHa YCHKOB, IWMpHHa GOOKOBb 
monacteH cpequerpyKH HM TpOM@ekyTKa Mexy HHMH, OYepTaHve mepejuel 
Kpad ria3, WMpHHa BepXHero paccTOAHHA M@XKy rlasaMH HM MP., ABJMAOTC 
He BHAOBbIMM, a CKOPee MOJOBbIMH. 

OodpaujaeT Ha ceOA BHUMAHHe TO, YTO JIMUHHKH MOcMeqHerO BO3pacTa HMeK 
TakOe %Ke YWCIO WICHHKOB B YCHKaX, KaK HM B3pocmad (basa. 

OTkpbiTHe STOrO Bua pacuiMpxeT HalNM NpecraBmenua O TIpusHakax po} 
Lyrotylus u 06 ero apeane B toro-BocrouHom Mpaue. 


Lyrotyloides B.-Bienko, gen. nov; 


Kak Lyrotylus Uv. u taxxe xapakrepu3yerca: mHpoBHUyHo pacluupeHHb 
JOOHBIM PCOPOM; KOPOTKHMH yCHKaMH; TOMCTOH, MOpIMHUCTOH u HeCKONDI 
CYKCHHOH KiepeM  NepeHeCHHHKO!, JMUIeCHHOH OOKOBBIX KMJIe€H; CHJIbHO YK 
POYCHHDIMH, OOKOBbIMH Haj\KPbWIbAMH, MMCIONWMMM BH, y3KHX wlonacTHHo 
KOHHYECKHM OTPOCTKOM TlepeqHerpyqu; yAsHHeHHEIM I TepruToM Oprollik 
MCIKO 3a3YOPCHHbIMH BEPXHHM H HWKHHM KHJIAMM 3ay\HUXx Oexep; oTcyTcTBHE 
HapyXHOrO BepIwHHHOrO IWMNa Ha 38aqHAx romeHax. Orauyaetca or Lyr 
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tylus Uv, nouru maockoli u Gonee AnuHHOli MeTasoHOli TlepeJHeECMHHKH (OTHOUIe- 
He JVIMHbI M€TA3OHbI K JWIHHE TIpO3o0HbI Kak 0,65 : 1), peskuM mo Bcell JWMHe 
ePeAMHHBIM KHJIEM TepeHeCHHHKH, HamHunem 10 BHYTpeHHHX IWHNOB Ha 3aj- 
HX POJICHAX H, OCOOCHHO, CHVJIBHO YJ\IMHEHHBIM (IIPeBbIMAaIONUM JVIMHY MeTa3OHbl 
B | ,4 pasa) u B3yyTEM I TepruTom OproulKa Ht TakxKe B3]YTbIM, HO TIOUTH CKPbITbIM 
[I reprutom, KoTopble pH paccmatpHBaHuH Teva COOKY COBMeCTHO O6pa3yioT 
PeSKY!O MPHMOAHATOCTh Ha YPOBHEM OCTaJIbHOH YacTH OproUiKa. 

Tun poga — Lyrotyloides viridis B.-Bienko gen. et sp. nov. 


Lyrotyloides viridis B.-Bienko gen. et sp. nov. (puc. 1) 


_ lro-sanayqupiii Upan: nepesnan mMexy Bam u Ce63epapan, mpos. Kepman, 
aoc. BEIC. JO 3000 Mm, VI 1955, 1 2 ua Pistacia mutica (npop. A. Jlapaun 
M -p I’. Pemaybep). 

?. Senenbili, KpynHbIi, wepoxosarTbili, Onectamul. VYouku 25—26-anenn- 
KOBBIC, OypOBAaTO-xKeJITHIe, HE OCTHTalOT Me€TAaSOHbI NepeAHeCIHHKH. {TemMeHHbIe 
AMKH BIIOJIHe CrvlaxKeHHble, B TOU- 
KaX, C €J[Ba HAMCYCHHBIMH KpasaMi; 
HavOOJIbUIaA WHpHHa OGHOrO peb- 
pa HeMHOrO Ooulee 4eM BABOe mpe- 
BOCXOJIMT WWHpHHy I|-ro uneHuKka 
YCHKOB; OOKOBbIe JIMIeBbIe KHJIH 
MO3aM yCHKOB yMepeHHO H30rHy- 
ThIC; SATbIVIOK CHJIbHO BBIIYKJIbIM. 
[asa -c MO“TH TIpAMbIM NepeqHuM eit. 
KpaeM; NO0Jra3Hoe paccTOAHue, Puc. 1. Lyrotyloides viridis gen. et sp. nov.; 

© Tun, BUA COoKy 

Tak *%Ke KaK H MeXKra3sHoe cBep- 

XY,*3aMeTHO Oosbue monepeyHn- . - 

Ka rasa. [Iposona mepeqHecNHHKH B MpocdWb cuerka BBIMYKIaxH, MO 60- 
KaM Oe3 TIPOJOMbHbIX B3AYTHH. SaqHecnHHKa poO30BaTO-Oypax, MOUTH MOMHO- 
STbIO cBOOoAHaA. IIpomexyTOK Mexy OOKOBbIMH JIOMAaCTAMH cpeAHerpyKH 
MOUTH KBapaTHbI. HaKpblIbA BTOpoe OOIbUIe B AJIMHY, YM B WHPHHY, 3ee- 
HbIC, IPH OCHOBaHHH YepHble, He JOcTHraloT 3aHero Kpan | TepruTa Oprouika 
{ He BMOJHe MPHKpbIBaloT OTBEpCTHe THMMAaHaIbHOrO OpraHa, cma6O CYyKeHbI 
K OKPYIJICHHOH BepuinHe. SayuHne rosieHu 2%KENTOBATO-3eJEHbIC, CHAPY2KH C 8 mH- 
tamu. | TepruT Oproulka MOpIMHHCTHI, ero 3aHHH Kpali 10 OOKaM CHJIbHO CKO- 
meH. CTBOpKH AHMeKIaqa KOPpOTKHe, TOJCTbIC, BEPXHsAs Napa pH OCHOBaHHH 
sBepxXy rpyOo mopmuuHuctas. JluHa Tena 43, mepequecnuuKuH 12, Haqkpblnt 
j,/, 3aHux Oeyep 18 mm. : 

Tor cpoeodpasubili Bu, Obit MOMyyeH pod. J. M. UlreHHOeprom B nepuoy 
TO HeaBHero mpeOpipanua B Upane or mpod. A. Hapaun (Ceapckoxossiict- 
SCHHBIM HHCTUTYT B Kepeyxe). J]. M. UrewnOepr, sHuHO TloceTHBIIHH TOPHbIl 
JaMOH, Te Obl OOHAPyxXeH JaHHbIM BUA, COOOMIMJI MHe, YTO 3J[eCb IIHPpOKO 
IPCCTAaBJICHbI (pHCTAIIKOBbIe JIeca; OHH pacnOsaralwoTCA Ha KaMCHHCTHIX CKJIO- 
1aX, XOPOUIO OBETBJICHLI H BMOJIHe OTBEYAIOT IIPH3HaKaM KCePOPUJIbHBIX pacTH- 
feJIDHBIX accouMauHH. Ducrawika B COOOMECTBE C KCepOPHJIbHbIM FOPHBIM MHHJa- 
rem (Amygdalus kermanensis), MeaKomucTHbIM K1eHOoM (Acer  cinerascens) 
{ pa3JIMYHbIMH KYCTapHHKaMH OOpa3yioT B TopaxX WeHTpaJIbHOTO, 1O*KHOFO HU 
socrouHoro Mpaua xapakTepHy1o KcepodpusbHy!o0 ApeBecHo-rpaBaHuctyio (pop- 
fauuio (Bergmandel — Pistazen — Baumflur) (*). B ycnospuax 9To dop- 
falldH WU OblI HalieH OMMCbIBAeMBIM BUI. 


SooorMsecKHH WHCTHTYT oare tena 
Axkafemun Hayk CCCP 


IJMTHPOBAHHAS JIMNTEPATYPA 


a . Ben-B ‘ko, Jl. JI. Muueuxo, Capanueppie baynst CCCP u corpe- 
oe eae mes ie TL, “1951, 2H. Bobek, Die natiirlichen Walder und Genbls 
luren Irans Bonn, 1951. *B. P. Uvarov, J. Bombay Nat. Hist. Soc., 29, 649 (sey 
B. P. Uvaro v, Ecological and biogeographical relations of Eremian Acrididae, Soc. 
le Biogéogr., Paris, 1938, p. 257. 
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Jlokizagn AkayqeMuu Hayk CCCP 
see 1956. Tom 109, Ne 3 


\ 


3OO/JIOLH 


B. Jl. BYPILAK 


POCT, MOJIOBOE CO3PEBAHHE HW OCOBEHHOCTM COCTABA CTAJIZ 
UEPHOMOPCKOrO MEPJIAHTA (ODONTOGADUS MERLANGUS 
EUXINUS (NORDMANN)) 


(IT pedcmasaexno axademukom E. H. [asaosckum 22 II 1956) 


' 


Poct w mogoBoe co3speBaHHe, a TakxKe BO3PaCTHOM M NOMOBOM COCTAaB CTAaJ\| 
yepHomopckoro MepsiaHra (Odontogadus merlangus euxinus (Nordmann) Jj 
HaCTOAMErO BPeMeHH OCTaBaIHCb HeusyyeHHbIMH. Mexyy Tem, Mepmaur B Yep 
HOM MOPe ABJIS€TCA BHJOM MACCOBbIM HM HrpaeT BaXKHY!O POJIb KaK KOPMOBO! 
OObEKT pa MIpOMbICOBbIX PbIO; KPOMe TOTO, OH HM€eT H HEKOTOPOE IIPOMBICJIC 
Boe 3HayeHHe. B cBa3H C 9THM HM3y4eHHe ero OHOJOrHH IpeAcTaBAeT 3HadH 
TeJIbHbIM HHTepec. J/aHHBIe O pocTe, MOJOBOM CO3peBaHHH M cocTaBe cCTajl Mep- 
siaura BHe UepHoro Mops uMeroTcs B pade padoTt (? *). Hanu6onee xopouio u3yi 
yeHa B 9TOM OTHOIMeHHH Nonysmauua UpmangcKoro mops (?). | 

MatepuaJoM C1yXHJIH, B OCHOBHOM, [pOObl MepsiaHra, COOpaHHbIe Ham 
B palione CeBactonoisa B BanaksjaBbl H WepHog BpeMeHH c 1953 no 1955 rr. Kpom 
TOPO, ObWIH HCMOb30BaHbI COoppl UepHomMopcKOH Hay4HO-HpOMBbICOBOH SKCIIE 
QuunH Bcecow3Horo Hay4HO-HCCIeOBaTeIbCKOrO HHCTHTYTa MOpcKOro pbIOHOT} 
XO3AHCTBa HM OKeaHorpadun 1948—1951 rr., npeqocTaBeHHbIe B Hale paca 
psaxkenne AsoscKo-UepHoMOpcKHM Hay4HO-HCCIeAOBaTebCKUM HHCTHTYTOD 
MOpcKOrO pbIOHOrO XO3HHCTBa MH OKeaHOrpapuH (MpOObI 3 CeBepo-3amMaHO) 
yacta UepHoro mops, or 6eperop Kpsima u Kapkasa). | 

BospacT Mepjanra onpeyersica MO OTONHTaM. OTOJHTbI MpocBeTiAIHC 
M TIpOCMaTpHBasuCcb B KpeosoTe pH 10-kKpaTHOM yBeHUeHHU NOX MyNOH B UpG 
XOJAMIEM IOJIAPH30BaHHOM cBeTe. OmnpeseeHHe BO3pacTa y YepHOMOpCKOr! 
MepJlaHra OCIOHKHACTCA HaMYHEM OOMbIIOFO YHCMA «AOMOHUTEAbHBIX» KOVIEL 


Taoau wave 


Poct uepHomopcKoro mMepsianra (Odontogadus merlangus euxinus (Nordmann)) 
(a6comoTHad WWHHa B cM) 


v Camubi CamKu 

as WpeseIbI KONeOaHUA M t | n Mpeseibl KoseOaHnAa M t | n 
il 8,5—13,0 10,6, | 10,6 1: 58 7,1—14,1 44,27) 44.2 172 
2 41,5—15,1 13,2 OOr dl scar 13,8—16,7 14,9 | 3,7 of 
3 12,2—16,5 15,4 Teo 14,8—19,4 172 oye 44 
4 15,8—18,4 17,0 1,6 9 15,2—23,0 19,3024 1€ 
Hy) . — 18,4—22,0 2 Ok edad é 
6 a — 22,01 1,0 4 


Kak BUAHO 3 Tan. 1, CaMIbI MepslaHra pacTyT MejuieHHee camox. Har 
OOMbIIMH YCTaHOBJIeHHbIt HaMH BOSpacT YepHOMOpCKOrO MepslaHra paBeH 6 re 
Jam (camKa AmHoi* 22,0 cm). OcHopuyio maccy craqa cocTaBIAIOT TpH epBbi 


* JlimHa MepsaHra BclOLy HMeeTCA B BUHAY aOcouoTHaa. 
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3pacTHble rpynmbl. Oco6u crapmie 5 met Bcrpeyaiorca eHHHIHO. HanGonee 
CTpbIH pOcT HaOsmOfaeTcaA B TeYeHHE MepBoro roa XKU3HH, CO BTOporo roja 
{3HH POCT, KaK IIpaBHJIO, 3HAYHTeJIbHO CHHKaeTCA, YTO CBAZAHO C HacTymue- 
€M IIOJOBOH 3peocTH. 

TlockouIbky HepecT MepsaHra B Uepnom mope mposomKaeres B TeYeHHE BCe- 
roya (*), Mpupoct nepBoro rofa OKasbiBaeTCH B SHAYHTEbHOH CTeNeHH pasiH4- 
IM B 3a4BHCHMOCTH OT BpeMeHH BbikvieBa. Ha puc. | H300paxKeHbl OTOJITHI 
yX CaMOK, HMeIOIIMX MOUTH OAHHakoBylo AsuHy (9,7 u 9,8 cM) H NOHMaHHbIx 
JJHO HW TO 2Ke Bpems rojya. OANA u3 pbld ~ 
uc. 1, a) uMeeT Bospact 1-+; npupocT 
pBoro rojla y Hee OOO, MNpUpocT 
oporo rola —MavieHbKHH. Bropas 
16a (puc. 1, 6) uMeer Bospact 2++; npu- 
eT MepBoro rola y Hee MeHbIUe, YeM 
NpesbIAymei pHlObl, a upHpocT BTopo- 
)TOa, HallpOTHB, 3HaYHTENbHO OOWb- 
e. M3BecTHOo, 4TO TOAHYHOR KOMbILO 
Ka[bIBaeTCH Y pbIO B OHO H TO xe 
EMA, B YACTHOCTH y YepHOMOpcKOrO 
spilaHra BeECHOH, a BBIKJICBLIBAHHE H3 
<PbI H3-3a PaCTAHYTOCTH Hepecta IIpo- 
XOJMT B pa3IH4HOe Bpema rojya. Ilo- 
OMy TepHO pocTa OT MOMEeHTA BBI- 
yIIeHU JO MOMeHTa 3aKsaQKH nep- Puc. 1. OTomHTbI YepHOMopcKorO MepJianTa 


PB TIpoxofaltem cpete. PHi6pr noManbt 3 IV 
PO TOMMTHOFO KOJIbIa AIA PaSHBIX 947 Tr, B palione r. Barymu. OG6e pplOm — 


00eH HMeCT pa3IHUHYIO NpOMomKU-  camxu. a— 1+, gunna (a6c.) 9,7 cm; 6 — 
JIbHOCTb. ITHM H OObACHAIOTCH pa3- 2+, Asuna (a6c.) 9,8 cM. 

4UHAH B BeHYHHE MpHpocta Jo 3a- 

1aKH NepBoro roqu4yHoro Kouba. B westoM Cc BO3pacTOM HaGwOaeTCA HeyK- 
JHHOe YMEHDILNCHHE BEHYHHI TOAMYHBIX MpHpocTow (Tad. 1). 

IIpu cpaBHeHuH pocTa YepHOMOpcKOrO MepJiaHra C pOCTOM MepJiaHTa u3 
TNaHTHYecKorO oKkeaHa —Vpmanyckoro mops (Odontogadus merlangus 
erlangus (Linné)) npexye Bcero oOpamjaeT Ha ceOxi BHUMaHHe Kpaline MeJ\JICH- 
SIH pocT yYepHomopcKoOH qbopmpr. Tak, B roqOBasIOM BO3spacTe yepHOmopcKult 
epslaHT HMeeT IIPHMepHO BBO MEHbILIYIO JWIMHY, YM aTaHTHYeCKHH. Takas 
€ pe3skaHi pa3HHlla B JWIHHe pbIO OJMHAKOBOrO BO3pacTa HaOOfaeTcH UH B 
oculeAyiouHe roy (Taba. 2). AMNHTya KONeOaHHA PbIO BHYTPH BO3PaCTHbIX 
maccoB kak B UepHoM mope, Tak 4 B ATaHTH4eckoM oKeaHe (MpsiaHjcKoe Mope) 
scbMa 3HaUHTeIbHa. Han6oubmuii ycTranoBjeHHbiit Bayaspcom (*) BOSpacT 
MI@HTHYeCKOrO MepwiaHra paBeH 8 rojlaM; TpeeJIbubI YCTAHOBJIeHHbIM HaMH 
98pact YepHOMOpCcKOrO MepwlaHra, Kak OblIO ykKa3aHO BpIUe, 6 eT. 


Ta6muna 2 


Pocr Odontogadus merlangus (L.) B pasumuHbIxX paionax apeaua 


Bospacr (rofl) 


ro ABTOpbI 
Ton Palioubt { | 9 | 3 | 4 | 5 
3 
i OK J cKoe ) 
ery | ig 8 | 24,8 | 28,4 32,3) 34,6] 
Pate a : 6 | 43,2 | 15,4 | 47,0 | — alu 
epwoe Mope. .. . 2. ++ + ss A JLaHHbIe 
amku|ATaaHTa4yeckHi OKeaH (Upmanzc koe 18,9 | 25,3 | 30,0 | 35,2 | 41,1 @) 
MODCHIEMctaae Ries ed 5b) aC: 9 3} 21.0 Hau 
Penne MOPerawe smaehrs os oja «ar jhlge | 14,9 2 | als) oe) ; deena 


Tlonopoe cospeBaHHe y YepHoMOpcKorO MepsiaHra HacTyNaeT B BospacTe 
—2 eT, HO OOJbUIHHCTBO pbIO HepecTyeT BHepBble B Hayase Broporo Tosa 
643 


2KH3HH (T. e. B Bospacte 1+-). ManuManbHasd AnHHa 3pembix camyos (IV—V ¢ 
uA 3penocTu TroHay*) MeHbIIe, YM MHHMMaJIbHaA JWIMHa 3peJIbIX CaMOK. T 
CAMI[bI ObIBAIOT 3peNbIMH HayHHad C WIHHbI 9,8 CM, CAaMKH — C ]\JIMHbI 11,0 
B AtaanTuyeckom oKeaue, 10 Bayaspcy (*), 6obUIMHCTBO pbIO HepeCTHTCA BN 
BbIe B KOHUe BTOporoO HM Hayase TpeTbero rofla KH3HH; MHHHMAaJIbHaA Ml 
HepecTamuxca camios — 19,0 cm, camox — 21,0 cm. Takum o0pasoM, yep 

MOpCKHHi MepwlaHr CcospeBaeT OBICTP 


PERE yeM aTJIA@HTHYeCKHH. 
[]100BHTOCTb CaMOK YepHOMOpcKoro B cBxA3H C MeHbINMMH pasMmepé 
Mepsianra (Odontogadus merlangus oco6eli YepHOMOpCKHHt MepJIaHr HM 


pee MeHbILYIO HHAUBHYaJIbHyt0 IJIOJO. 


A6cou0TH. Cranua speno- | Uncio HKpuHOK TOCTh,, JEM GWIaNTHICChny Kak Be 
auiuHa ppl6 B CM] CTH AMYHHKOB B TBIC.* M3 Tal. oO. MCHbINUM pa3smMepaM ocol 
: COOTBETCTBYET MCHbINAA IJIOOBUTOC 

20,6 hy, 195 Jl ycranoOBseHus TMOAOBHTOCTH ¥ 
ee ee), Se HOMOPCKOTO MepJlaHla ObIIH Hccue, 
ee ae z BaHbl auuHuKH B ITI—IV, IV w I\ 


V cTajluax 3peocTH. | 
* Y uHTbIBAJIHCb ibe 2KEJIT KOBbIe IIpu ee Te ae a 
OBOLMUTH; MAOLOBUTOCTS onpeseseHa cuet- CTAAa YEPHOMOPCKOTO MepJiaHra en 
HO-BeCOBbIM MeTOJIOM. JIOCb 3HaUHTeIbHOe NpeocdslaqaHHne ca 
Hay camuamMu. Kak BHQHO H3 Ta6I. 

YHCJICHHOe Mpeod1aaHve CaMOK Haj CAMILAMM XOPOUIO BbIPAXKEHO B OOOKX OOC 
OBaHHbIX palioHax, Kak y Oeperos Kppima, Tak u y OeperoB KaBka3a, mph) 
NOJIOBOH CocTaB B OOOHX Cy¥YaAX MOUTH OfMHaKOB. Bowee Toro, onpesese: 
COOTHOLICHHA. MOJIOB JWIH KpbIMCKOrTO paHoHa MO MaTepHalaM, MOJyYeHE 
M3 CTABHBIX OPyAuH MoBa (Hawi COOpbl) HM MO TpaOBbIM MaTepHaam (COG 
Yepnomopckol Hay4HO-npombIcamoBol aKcnequuHH BHMPO), jano cosepuier 
OHHAKOBbIe pesybTaTH (Ta. 4). 


Ta6nun asi 


Coornomenue NOJI0B y wepHOMopcKoro MepwaHra (Odontogadus merlangus euxinuss 
(Nordmann)) B mpomeHtax 


— 
Camitpl i 
Palionpi Mecto B3ATHA Mpo6 u OpyAuA OBA | 
Oh KOH. ve KOD) 
| 
} 
Kppimecxuit Cepactonoib, Banaknapa (cTapHpie HeBoya) . .| 26,4 | 242 73.6 é 
Bogbt Kppima or KapkuunteKcoro gar. no Kep- 
YeHCKOrO T1po. (Tpau) . st ch ts MON Sele G20 tie is 
Cpean. . + Pease yssheae 3 kerk leroy 5, eee ROR) 73,4 
Kapkasckuit | Borst KapKasa or KepuercKxoro mpoi. 20 Barymu 
(Tpam) Sean se epee SOS) | fehl oo 2 
Cpean. 28,7 | 485 74,3 | aay 


CpaBHeHHe MOIOBOrO cocTaBa CTa YepHOMOpPCKOrO H AaTAAHTUYeCKOrO 
Nauta MOKasbiBaeT, YTO YepHOMOPCKad (opMa cCyMeCTBeEHHO oTMMUAeTCA | 
aTNAHTHYeCKOH HB 9TOM OTHOWeHHH. A umMeHHO: B Uepnom mope camxku | 
cTaBaAMioT OKONO 71% cTaqa (Tab. 4), a B ATaHTH4eCKOM OKeaxe (B Mpsangct| 
mMope) 47,2% (3). | 

SamejeHHbIt pocT, Masai BemM4NHAa OCcObeli MH paHHee noMOBOe cospeBal 
€PHOMOPCKOrO MepwiaHra CpaBHUTebHO C aTMAaHTHYCCKUM OGYCOBMeHBI, 
POATHO, OTHOCHTEbHO BbICOKMMH TeMMepaTypaMH Cpefbl, IPH KOTOPbIX OH 
mectByet. IIpapga, Mepnanr B UepHom mope mnpuyepxuBaetes xonosr 
CMOCB BOMbI, OLHAKO CPO MOJIOAb He u3s0eraeT H OoNee BbICOKHX TemMepaT] 
CBOHCTBCHHBIX B JIeTHee BpeMA BepXHeMy MporpeTomy cao1 BOHOL Tom 


* CrenleHb 3peocTH roa Mepsanra ONeHUBaach NO WecTHOalbHall WKae. 
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3BECTHO, TO MOBbINeHHe TeMMepaTypbl Cpefbl B Mpesemax onpesereHHoro 
allasOHa, OrpaHHYeHHOrO JI€TaJIbHbIMM BeJIHYHHAMH, B OOsbUIell CTeMeHH 
HMYIMpyeT pasBuTHe, 4em pocT (°). BeposTHo umMeHHO mo3sTOMy MepsaHr, 
yw ppiooli xo1oAom06uBoii, B UepHoM Mope cpaBHHTesbHO*MesVIeHHO pactTeT 
OBICTpO Cco3peBaerT. 


- CepactonospeKas Guosornueckant cTaHIHA Tloerynnno 
| Axkajlemuu nayK CCCP 28 XII 1955 
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*B. Saemundsson, Medd. Komm. Havunders., Ser. Fisk., 8, 1 (1925). 2P.Des- 

fosses, Rev. Trav. Off. Péches marit., 14, 72 (1948). 8A. B. Bowers, J Marine 
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-Jloxaage Anragemuu nayk CCCP 
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. B. HAYMOB 


HOBbIM THM CTPOEHHA FOHOCOMbI Y FHAPOHOB 


(IIpedcmasaeno akademuxom E. H. Iasaosckum 23 II 1956) 


Y rugpouyos nogoTtpaga Thecaphora mefysbl uM MpukpenmieHHble pyJi 
MeHTapHble Mey3OHJHbIe OCOOH BbIMOUKOBbIBaIOTCA Ha OCOObIX H3MCHCHHBI 
nowMmax —6slacTOCTHJIAX, 3AKJIOUCHHbIX B CKeJIeTHBIE OOpa3s0BaHHA, Hash 
BaeMbIe TOHOTeKaMH. OObINHO TOHOTeKa HMECT MEILIKOBHAHY!IO (POpMy H CHa‘ 
*KeHA Ha J[HCTaJIbHOM KOHLI yCTbeM, Yepe3 KOTOPOe MEAY3KH HIM WaHyJIbl MOKE 
ator KowoHHio. IIpH MOMOW,H HOKKH [TOHOTEK 
IIpHKpeliseTcH K BeTBH HJIM CTBOJY KOJIOHH 
ruypouyos. Y muorux Bugos Thecaphora quia 3: 
UIMTbI MOJIOBOrO MOKOJIEHHA, PaSBUBAIOMerocA B Ie 
HOTeKAX, NOCJIeHHe CHaO*KeHbI PasJIMUHbIMH Tp) 
COCOGJIEHHAMH B BHJe MpOCThIX HIM pasBeTBUJek 
HbIX IUHMOB, KOJIbI[eBbIX JIMOO MIpOAOMbHbIX pedep 
KHJleH H TOMY NOAOOHEIX OOpasoBaHHli. Y HeK« 
TOpbIX 2ke rpyum Thecaphora, kpome Toro, HMeIoT¢ 
JONOJIHATCIbHBIC SallHTHbIe MpHCMOCOGJIeHHA, Ké 
TOpble 110 CBOeEMY CTPOeHHIO JO HacTOAMero Bpe 
MeHM paciajlaiucb Ha YeTbIpe THMa. M3 Hux Hak 
Oomee MpOcTO ycTpoeH CKallyc, KOTOpbIH Mpeyctar 
JideT COOOH CKONMEHHE OH3KO CHAAWHX TOHOTe? 
pacHOJIOKeHHbIX B OHH CJOH H OKpyKalollt 
BeTBb HJIH CTBOJ B BHe MydTpl. YxKe caMo pai 
MOJIOKEHHE TOHOTEK CJIYXKUT UeJHM SalMTbI pai 
BUBalollerOCd BHYTPH HHX MOMOBOrO MOKOJIeHH! 
Bokoppble CTOpOHbI KaxKOH TOHOTeKH, BxXOAAIIE 
B cOCTaB CKallyca, OMOIHHT€bHO MpHKpbIT! 
COCe€HHMH TOHOTeKaMH, a ee BepXHAA YAaCTb 33 
INMULeHa COOCTBEHHbIM CKemeToM. B oTmHune ¢ 

: OOBIYHbIX FOHOTEK, TOHOTeEKM, COOpaHHble B CKarly4 
Puc. 1. OOumi BUA PepTHtb- cHaGyKeHBI He OHAM TepMHHAJIbHBIM yCTbes 
Hou KoOHHU H. groenlandicum 
Ktamp B uatypambuyio penn. @ 2—3 OOKOBbIMH, PacMOOXeHHBIMH Ha HeOOJi 

uHHYy IWHX TpYOKOBHHbIX BbIPOCTaXx. 

HeckoIbkO CjOxKHeEe YCTpOeHa KONMHHUA, Ke 

TOpadt MO BHeWIHeMy BUY HaMOMHHaeT CKallyc, HO OTMMYAeTCH OT Hero God 
IJIOTHBIM PaCHOOARKeHHEM TOHOTeK HW HaJIMYHeM Oomee HI MeHee JIMHHBIX CK 
JI@THBIX TpyOouek, NOLHMMAIOWMXCA Hal ee NOBepxHocTbIo. Ilo sce Bepos: 
HOCTH, STH TpYOOUKH SABJISIOTCA TeKaMH CMeWMaM3HpOBaHHBIX 3alluTH 
oMmoB. T'ouocoma, NocTpoeHHas MO THMy cCKallyca M KONMMHMH, Xapai 
TepHa Jia Bcex BHoB cem. Lafoeidae, mpuyem cKallyc OOpasyercA TOMBE 
Ha KOMOHHAX THAPONAOB us pola Lictorella, kKonnMHUA cCBOMCTBeHHa poe 
Lafoea, Filellum u Grammaria. 

Y HeKoTopbix npescrasurenelt cem. Plumulariidae rpynnpr ronoreK 3am 
IeHbl BHAOH3MCHCHHbIMH BeTBAMH, Ha KOTOPbIX MMEIOTCH MHOPOUMCICHHE 
SalI[MTHbI€ MOJHMbI, SaKJIOUCHHbIE B HeMaTOTeKH. B G6onee mpoctom cay 
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1KHE BETOUKH, NyrooOpasHo w3rHOancb, OKPyxXaloT pl TOHOTeEK HM CcO3aIoT 
a HUM aKYPHyto 3auluTHyto CeTouKy. Tloqo6Hoe o6pa30BaHue, Ha3bIBaemoe 
MNaKTOPOHHEM, XapakTepHoO wid pogos Cladocarpus, Lytocarpus, Theco- 
arpus u Aglaophenopsis. Y Aglaophenia u Pentandra “raxue s3amuTHple 
eTOUKH YIWIOULCHbI H CpacTaroTcd MexKJy COOOl OOKOBbIMM CTOpoHaMH, TIpH4emM 
My 4aeTCA NOTHO 3aKpbITad CO BCeX CTOPOH KOpSHHOUKA, HH KoOp6yaa. 


Puc. 2. Cxema monepeyHoro paspe3a Yepes TOHOCOMY Ppa3JIHYHbIX THMOB CTpoe- 
Hus. A — ckanyc, 6 — xonnunua, B — riomysyc. a — rugpoteku, 6 — BeTBa- 
: ulvecsa TpyCouKH, 6 — MoNepeyHbIi pa3spe3 Yepes BeTBb, e@ — POHOTeKH 


OyHakO NMpHcnocobJIeHHA JIA JONOMHHTebHOH 3allHTbI TOHOTeK H3BeCTHBI 
€ TOMbKO B JBYX yKa3aHHbIX CeMelicTBax. B 1911 r. Kpamn (*) u JIuuKo (3) 
OUTH OJHOBPeMeEHHO OMHCaJIH KaK HOBbI OHH HM TOT Ke BU THApOUa “3 poga 
‘alecium (cem. Heleciidae). Y storo Bua, KOTOpbI NO IpaBHulaM MpHopuTeta 
aspipaetca H. groenlandicum Kramp =~ 
MHOHHM H. polytheca Linko), 06a onu- eipke 2 
ABIIIMX €rO aBTOpa HalUJIH CBOeOOpa3sHbie 
[apOBHHbIe Tea, KoTOppIe JIMHKO COWH- 
(aeT c KONNMHMAMH (puc. 1). Cxoqnaa 
O BHEINHeMy BHy TOHOCOMa OOHapy2xKe- 
au y Ophiodes. arbuscula (Allman), 
THOCAILEMYCH K 3TOMY 2Ke CemelicTBY (1, ”). 
Hasmuve Konnunni aBageTca BaxK- 
bIM CHCTEMaTHYeCKHM TpH3HakoM. I losTo- Wa 
y JluHko, OOHapyxKHB y ONHCaHHOrO HM 
uga Halecium wapoBuquble Tesla, KOTO- 
ble OH MpHHAI 3a KONNMHHH, Clean o 
ayIeKO H He CHCTEMaTHYCCKHE BbIBO/bI 
a aeetron inn wa apn rae 3. Crpoenue yuacTka ryiomy.yca 

‘ I . groeniandicum Kramp. a — ronoreku 
BIAeTCH COIMKeHHe CemelicTB Lafoeidae  pasusrx creneneit spenocra, 6 — rugpo- 
Haleciidae. Jlo sToro 6ObUIMHCTBO HC- Teka, 6— pasBeTBIeHHbIe  TpyOouKH 
mejOBaTeeH, OCHOBbIBaHCb Ha CTpOeHHH ROMY SS 
PyrHxX YacTeli KOJIOHHH, COIMKAaO Cem. 
laleciidae u cem. Plumulariidae, umeroujue o4eHb Maio OOmero Cc ceM. 
afoeidae. 
_ Ckanyc, KonmHHuA, (uNAKTOrOHHH HW KOpOya HeOMHOKpaTHO H3yUaJIHCb 
Aa3HbIMH VCCIeqOBaTeIAMH, JaBIUHMH XOpoOlIMe OMHCaHHA TOHOCOMbI 9THX 
anoB cTpoenua. B To *Ke BpeMA OOPa30BaHHA AVIA JONOMHATEIbHOH 3aLlHTbI 
oHOTeK y BuoB cem. Haleciidae onucaHbI BecbMa cKyAHO. Hamuyune B 300m0- 
wyeckomM uucTuTyTe AH CCCP 3HayuuTembHoro YuCIa XOPOIO COXpaHHMBIIHXCA 
epTHJIbHbIX KONOHHM H. groenlandicum Kramp nosBojHa0 MHe Ooee MOJ- 
OOHO H3YUHTb CTpOeHHe FTOHOCOMbI 9TOrO Bua. 

Kak mpaBuuibHo oTmeTua JIMHKO, WapOoBHAHbIe OOpasoBaHuA pacmosararwrcs 
peHMyllecTBeHHO B HMKHEli YaCTH KONOHHH. OObIMHO OHH MIpPHKpelIAloTCA 
“OJHOM M3 CTOPOH CTBOA HIM BETBH, HHOra OJHOBpeMeHHO K CTBOJY H K |—2 
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BETBAM, JIHOO TObKO K BeTBAM. M3peqka Ba COCeAHHX WapPOBMAHbIX OOpa3 
BaHHA Kak Obl CTpacraioTca MexKAy co6oi. Craon u Betsu H. groenlandicu 
MMCIOT T1OJIMCHPOHHOe CTPOEHHe, COCTOAT M3 HECKOJIbKUX MapasIeIbHO UYU 
TpyOok. B HuxHei WACTH KONOHHH OT 9THX TpyOOK OTXOAAT MHOPOUHCIICHHE 
OTBETBJICHHA, KOTOPHIe H aloT Hayao WapOBUAHbIM OOpasoBanusM. [locneqm 
BO BCIO CBOIO TOJIMMHY COCTOAT H3 TaKHX TpyOOK, KOTOPbIe CHJIbHO BeTBAT 
W UHOra cpacraiorcad MExy Cobo, OOpasya AyeHKUH H MeTIM. Ha sTUX TpyOo 
KaX HM@IOTCA HEMHOPOUMCJIeHHbIe THAPOTeKU, KOTOPbI€ NOCTPOCHbI OUCHb CXOII 
C OObIUHBIMH THAPOTeKaMH, CHAUIMMM Ha BeTBAX KOOHHH. B meTAx, OOpas 
BaHHbIX BeTBAILMMACA TpyOouKaMH, 6e3 onpeemeHHorO NopxyKa pacnouar 
1OTCH pacTyl[ve WH 3pesble TOHOTeKH, OOMee MHOTOUHCJIEHHbIe B WeHTPaJIbHC 
yacTH Ky6Kka. CHapyxXH BCe OOpa30BaHHe MpPHKPbITO KOHILAMM pacTYUIMX Be 
BAIMUXCA TpPyOOUeK, JIMUICHHbIX TOHOTeK. WopMa 3pebIX TOHOTeK HeMpaByl! 
Had, H30rHyTad. YcTbe MOMemlaeTCA Ha BbITAHYTOH B Bue HOCHKAa MU 3arHyTC 
K OCHOBAHHIO BeplHHe roHOTeKH. Cy 10 ONMCAHHO H HWJIJIOCTpalluAM WapOBy, 
Hble OOpasoBaHua Ophiodes arbuscula (Allman) umeror oveHb CXOAHOe CTPOeHUt 
TakuM O6pa30M, CTaHOBHTCA OYeBHHbIM, UTO CO%KHAA TOHOCOMA, BCTpeyaK 
uwlaacd y HeKOTOPbIX IIpeycTaBuTeneh cem. Haleciidae, nocrpoeHa coBepleHH 
HHave, HeKeJIM KONMMHAA MH CKalyc, C KOTOPbIMH OHA HMeeT YHCTO BHELIHE 
CxOJcTBO. OnucaHHbIlt BbILIe THI CTPOCHHA CJIO%KHOH TOHOCOMBI, HallOMHHaK 
MH WO BUY KyOoueK CiyTaHHbIX HHTel, MpearaeTCA Ha3bIBATb TJIOMY} 
(glomulus). | 
BeneqcTBve pa3sMuuA B THMaX CTpOeHHA TOMyyca, C OAHOH CTOPOHHI, 
KONMMHHM MW CKallyca, ¢ Apyroli, cOmHxKeHHe ceM. Haleciidae c cem. Lafoeide 
HeMpaBuJIbHO. | 


! 


SoosorMuecKHH + HMHCTHTYT Ilocrynusto0 
Axanemun HayK CCCP 17 II 1956 
® 


UWHTHPOBAHHAA JIMTEPATYPA 


1A. K. JIuu xo, Tugpougs, 1, Paywa Poccun, 1911. 27S.J. Hickson, Gravely 
Nation. Antarctic Exp. 1901—1904, Nat. Hist., 8, Coelenterata, 1907. °P. L. Kra m | 
Danmark-Exp. Grénland Nordostkyst 1906—1908, 8, Ne 7. 
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JI. H. CMHPHOBA 


) PHTOMJIAHKTOHE CEBEPO-3ANAXHOH YACTH THXOFO OKEAHA 


(ITpedcmasrexo axademuxom E. H. Tlasaosckum 27 II 1956) 


Bo spema paoor 19-ii Komnaekcnoli skcnequuuu Vuctutyra okeanonorun 
Kajlemuu Hayk CCCP B aprycre — oxTs6pe 1954 r. Ha aKcmequNMOHHOM cyqHe 
BHTASb» Oba OXBaYeHa OKeaHOJOrHYeCKHM HCCeOBaHHeM GONbIIAaA aKkBa- 
PHA B ceBepO-salaqHol YacTH Tuxoro oKeana or KypunpcKoli rpaybt Jo 
(1° B. A. u oT 52°57’ Jo 30°52’ c. m., T. e. O6acTbh OKeaHa C ABHBIM BAUAHHeEM 
ak Teloro TeyeHHaA Kypo-cuo, Tak uw xonojHoro Teyenua Ofia-cuo. B cBa3H 


OTHM IIpeCTaBJAeT OOIbUIOH HHTE€pec PacCMOTPeHHe KaYeCTBEHHOrO COocTaBa 
HTOMJIAHKTOHA H e€rO H3Me- 


eHHe B paHOHax, HaxOJA- 
MXC HOM BJHAHHEM 9STHX 
syeHHH. B HacTosulem coo6- 
(CHHH (pHTOMJaHKTOH pac- 
MaTPHBaeTCA JIA MOBepx- 
ocTHOrO com O—5O M, Xa- 
AKTepHCTHKa Temilepatyp- 
BIX YCJIOBHH TaK>Ke BbIBe- 
eHa Kak cpeQqHAA JA Toro 


Tatianna 1 


CoctaB 9KOOrH¥eCKHX KOMMIeKCOB B (HTOMMAHKTOHE 
ceBepo-3anamHOH uacTH Tuxoro oKeaHa 
(aprycT — oxTAOpb 1954 r.) 


B tom uncae 
OrnHomenue 
nepHAHHeEH 


AWaATOMeH 


O6tmree 


4HCIO |nepuan- 
BHIOB | neu 


Kommiek Chl qua- 


TOMeH 


OCTaJIb- 
HbIie 


e@ Cu0A. : 
~ B coctape (buTONIaHKTOHa 


TenJIOBOJHDIH 
Y MepeHHo-Ten- 


50 36 Ate} al peel 


. JIOBO JHbII 19 6 Ae, il ee, 
eCIEMOBAHHOTO paliOHa OKe- — yepexno-xo- 
fa HacuuTpiBaetTca 131 Buz: JOMHOBOLHEI | 27 6 24 — £3355 
faTomoppix 76 (58%), me- XosoAHoBoL- , 
afuHeli 50 (38%), ocTasmb- eee 10 a 8 a 1:4 
IX  (KPCMHE2XKTYTHKOBBIX, 
IeHBIX HU CHHeseneHbIx) cero 5 BugoB (4%). 

IIpu pacemorpenuu pacmpeyenenua! (uTONMaHKTOHa B WenIAxX Ononornye- 


<Oro palioHHpOBaHUA HCCeAOBaHHOM aKBaTOPHM OKeaHa, BCe BHAI BOXopocaen, 
ak upuHATo (4,°), pasqemeHbl Ha 4 KOMMIeKCa C pa3HOH SKOMOrMYeCKOH Xxa- 
AKTEPUCTHKOU, T. €. Ha BHJbI TeMIOBOAHbIC, YMepCHHO-TeMIOBOHbIe, YMepeH- 
O-XOJIONHOBOJHBIE H XONOAHOBOAHbIe. HauGomee pasHoobpa3seH Obi TeMIOBOL- 
bili KOMIVJICKC, BKwOuaomM 55 BuAOB (42%), yMepeHHO-TeNJOBOAHbIH COCTaB- 
an 19 Buyos (14%), ymepeHHo-xo0,HOBOAHbI 27 BuOB (21%), XONOAHOBOAHbIL 
) sujos (8%); octampubie 20 Bufo (15%) oTHeceHbl K BHaM C UWIMpOKUM 
KOJIOrHUeCKUM J[Mala30HOM JIM K BHaM C HeOMpesesIeHHOH XapakTepHcTH- 
ol. B neppy10 ovepesb cueyyeT OTMETHT, UTO B COCTABE YKaSAHHbIX SKOJIOFH- 
SCKHUX KOMIJICKCOB JOBOJIbHO pe3KO M€HAeTCH COOTHOIMeHHe AMaTOMeH H TepH- 
WHel (TaOm. 1). 

Kak Buuo u3 Ta6sr. 1, QA XOMOMHOBOAHOTO KOMIIeKCa XapakTepHo mpeo6- 
alauve JuaToMeli Hal MepHAMHeAMH, YHCIO HX BUAOB B 4 pasa MpeBpiuano 
Aco BHAOB MepuyquHet. B ymMepeHHO-XOJIOAHOBOAHOM KOMIIIeKce [{MaTOMeH 
poylouKaIM HrpaTb NepBeEHCTBYIOMLY!0 POMb, YACNO UX BUOB B3,5 pasa Ooee 
acla BUOB nepHyAuHeH. B ymMepeHHO-TeIMOBOAHOM KOMIJI€KCe BO3pOCa POJIb 
epuHHeH, XOTA UHCIO BUOB AMaTOMOBBIX BOJOpOcuelt Bce *%e B 2 pasa OOJIb- 


2 4 
2 TAH, 109, Ne 3 in 


\ 


te. 3aTO AA TENMOBOAHOTO KOMMMeKCa XapakTepHO MIpeodsaanne epee 
YHCIO BHAOB NepHyuvel B 2 pasa OouIbIe, YeM AMaTOMeH. 

Vurepecuo Oblo MpocuequTb OTHOMEHHE (PPUTOMMAHKTOHA K TeMMepaTyPHbl 
yclOBHaM B uccueqyembIli nepnox. Ha puc. | npuBesen rpadpuk coctaBa (put 
 [laHKTOHa MO yKa3aHHbIM 9KOJIOTHYCCKMM KOMIVJICKCaM Ip TeMMepaType BOR 
of 3 qo 25° (cpequas Ju cro O—5O m). Kak BuqHo 43 rpaduka, TeMOBOAHBI 
KOMIII€KC (PHTOMMAHKTOHA B HCCIEYeMOM Ce3OHe B OCHOBHOM Obl IpHypou 
K BOJlaM, HMeIOUlMM Temiepatypy cBbliue 18—I19°, rye ero BUAOBOH COCTAaB C 
ctaBaan Jo 100% oT oOmero KOMMYeCTBa BHOB. YMepeHHO-XOs1O HOBO HB! 
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a. Bear 


Puc. 1. Dkomoruyeckue KOMMMeKcbI (4HC10 BUAOB B Upowenrax) B cocraBe (PUTONaHK- 

TOHa IPH pasHbIX TeMMepaTyPHbIX yCIOBMAX B CeBepo-3amagqHoH uacta Tuxoro oxeana 

(ana cnox O—5O M). @ — xoONHOBORHEIA KOMMMeKC, 6 — yMepeHHO-XO10JHOBOAHBIM 
KOMIMI€KC, @ — YMePeHHO-TelIOBOAHbIM KOMMIeKC, 2 — TeMMOBOHbIM KOMMIeKC 


KOMII€KC BHOB paciipedemAIca MpeCHMYIIeCTBeHHO B Boe C TemMepaTypou 
3 qo 9—11° (qo 85% or o6uero KomMUeCTBa BUAOB). Bombu0ro BUAOBOrO pask 
oOpa3us, KaK YKA3bIBaJIOCb BbILUe, XOJOAHOBOAHOTO H YMepeHHO-TenlJOBOAHG 
KOMIJI€KCOB B 3TO BpeMA roa He HaGMOamoch, OHH 3aHHMaJI BTOpocTeneHH 
3HaueHHe B (pHTOMMIAHKTOHe H BCTpevaHCb TwaBHbIM OOpa3oM: TepBbIli ( 
30% oT oOulero 4HCa BHOB) MpH TemnepaTtype 3—4° u Bropolt (qo 454 
pu temnmepatype 11—17°. | 

B tTa6. 2 MpHBOAMTCH CucOK HaWOomee XapaKTepHbIX BUOB B COCTa 
(PHTONMAHKTOHA HM MX YaCTOTa BCTPpeyaeMOCTH. XOMORHOBOAHLIM apKTHUeCK 
Buy Ceratium arcticum (Ehrbg.) Cleve umen ovenb orpaHMyeHHoe pacnpocty 
HeHHe TOJbKO B patone KypuiibcKHxX OCTpOBOB B OCHOBHOM Ip TemmepaTy 
3—4°, Rhizosolenia hebetata f. hiemalis Gran. u Rh. alata f. curvirostris Gra: 
XOJIOMHOBOAHbIC POPMbI OopeasbHbIX BUAOB HMeIH Gomee OKHOe pacmpocry 
HenHe. OnH Obi OTMCYCHbI TaK?Ke B C@BEPO-BOCTOUHOM YacTH nccdenotaale 
HaMH paloua, Ip Temmepatype 9—11°. YmepeHHo-xoOAHOBOAHbIe OopealbH 
But Ceratium longipes (Bail.). Gran., C. fusus (Ehrbg.). Dujardin, Cheatoce: 
atlanticus Cleve u Ch. concavicornis Mangin, oqHH u3 oOcHOBHBIX bop or’ 
WaHKTOHa OXOTCKOro MOpA, OOHTaJIH MpeHMYyLeCTBeHHO Ha ceBepe uccies, 
MorO HaMH paHOHa B BOax co cpeqHeH TemmepaTypoli yo 12°. Ymepeut 
TeMIOBOAHbIe BUA Ceratium tripos (O. F. Miiller) Nitzsch., C. macroce 
(Ehrbg.) Cleve, Thalassiosira subtilis (Ostf.) Gran. u Ch. affinis Lauder n 
HH3KOH TeMMepatype BoAbI B 83—4° He OblmM OTMeYeHEI. Onn 6ombIIeIO YacT 
BCTpevaCb B CMCIIAHHOM 30He M MX OONTAHHe  ObIIO NpUypoyeHoO rviaBH 
oOpa3oM K BOqaM ¢ cpesHeh Temmepatypolt Jo 18°. TenzoBogne Bub Cerati: 
massiliense (Gour.) Jorgensen, C. extensum (Gour.) Cleve, Ceratocorys horr: 
Stein u C. armata (Schiitt) Kofoid, Pyrocystis pseudonoctiluca (W. Thon 
Mirray, P. fusiformis (W. Thoms.) Murray u P. hamulus Cleve, Chaetoce 
coarctatus Lauder, Ch. peruvianus Brigthw., Ch. messanensis Castraca 
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Ethmodiscus rex Wallich u Trichodesmium Thiebauti Gomont 6pliiH oTMeYe! 


npeHMyIlecTBEHHO Ha wore uccNeqyemoro palioda WH XapakTepHsoBasu CyOTp 
b muyeckHii WH  TpOMmHYeCK! 


(pHTONJIaHKTOH. 

TakuM o0pa30M, B 4H 
cleyeMbI TepHOs BpeMeH 
B aprycTe — OKTAOpe 19541 
B  ceBepo-3amaqHOH ac 
Tuxoro okeaHa pacmpejell 
Hue TeMJOBOAHBIX BHI 
(pUTONMaHKTOHA ObIIO Tp 
HMYII€CTBEHHO lIpHypoye 
Kory oT 42° c. mW. (puHc. ! 
uTO IIpHMepHO coruacyeT 
C JAHHbIMH TO 30O0MJaHKT 
Hy (, 7, 5). OTa WMpa 
NOBHAHMOMY, ABJAeTCA CBC 
oOpa3Hol rpaHuyeH Macc 
BOrO MPOHHKHOBCHHA TEI 
BOAHOH (pJIOpbl H 3eCb > 
3aKaHUMBaeTCaA IIpOHHKHOB 
HH€ HEKOTOPbIX XOJIOJHOBO 
HpIxX opm. IlonaTHo, ¥ 
yka3aHHad IWHpOTa 3M 
HACTCH B OTJCJIbHBIX pall 
HaX B 3aBHCHMOCTH OT ION 
*%KCHHA CeBepHOH paHuk 
Puc. 2. Pacmpegenenue skomorm4ecKux KomMeKcos (yuc- OA Kypo-cuo, OT CHJIBI | 
IO BHOB B Mpomenrax) BCeBepo-sanaquon uacra Tuxoro TlyJIbCallHu. Bea aKBaTop| 


okKeaHa B aprycte — oxraOpe 1954 r. (41a cnoa O—50 mM). Kypuao-KamuatcKou Bnal 
O6osHaueHHaA Te Ke. DKUPHbIMH HHHAMH HaHeCeHO pac- HI, BKOVaA MU palion o 
: 


NpeseenHve cpeyqHelt TeMilepaTypbl BOLI B MOBePXHOCT- 
HOM “Gtvelto. 50 a us BOMHOrO xpeOTa 3eHKeBAY 


a TaKxKe CeBepO-BOCTOUH 
yacTb uccleqyeMoro HaMH palOHa SABIAIOTCA OO6AaCTbIO oicapo le 
HHA YM€PpeHHO-XOJOAHOBOHEIX CPOpM (bHTOMMAHKTOHA, YTO XOpoMo cord, 
cyeTCA C OCHOBHbIM MOTOKOM BOX Olis-cuo. SacmyxKHBaeT BHHMAaHHA CBeeH 
4TO H M10 aHasIM3y AHaTOMOBBIX OTIOKenuH (3) Bea Kypumo-Kamuatckan Bias 
Ha XapaKkTepH3yeTCad OCTaTKaMH MPeHMYeCTBEHHO XOMOAHOBOAHO (bop 
TOJIbKO Y CaMBIX 1OXKHBIX OCTPOBOB, Te CHJIbHee CKaSbIBAaeTCA BIMAH 


TeueHua Kypo-cuo, HaGmolaeTca B OCaqKaX BKJIOURHHE TeIMIOOOMBbIX pul 
quaTomelt. 


VUuctutyr okeanoorun Tlocrynuio | 
Axagemun nayk CCCP 29 VII 1955 | 


UMTHPOBAHHAS JIMATEPATYPA 


eleyas 1b Boropo 
Bpoacku i , ALAH, 10 
12(1955). 4H. A. Ku 
JTAH, 101, No 3 (1955). 


B, M. E. Busorpagos, JAH, 102, Ne 4 (1955). 2K, 
rn Ne 5.1955). AS TL. Rye ee ere ‘Ceukuna, Tp. HOA 
ees, Tp. TOW, s. 1 (13) (1947), Seman JlyOuu-lepue 
E.Cupp, Bull. Scripps Inst. Oceanogr.. 5, No 1 (1943). ! 


ae 
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HToraagn AKkanemun Hayk CCCP 
1956. Tom 109, N 3 


IKCIIEPHMEHTAJIBHAA MOP@O/JOFH A 


r. B. OMAWOB 


— ®OPMHPOBAHHS UH NPOHCXO)KAEHHE COCY HCTOHM 
i OBOJIOUKH B TJIA3AX AM®HBHH 


(IT pedcmasazexo axademuxomu H. H. Il maavzaysenom 18 I 1£56) 


t 


_ Tipumenenve TouHbix 9KcMepHMeHTabHbIX MeTONOB (u380TANHH, TepecayoK 
HM MAPKHPOBOK) MOSBOHIO paspelIMTb BOMpOC O MpOHCXO*KAeCHHH KJICTOUHBIX Ma- 
PepHaslOB pila M€38CHXHMHBIX 3aKIaOK HM O MeXaHu3MaX HX pasBuTua. Bpwio 
MOKa3aHO, YTO M€3€HXHMa HM €e€ MPOH3BOHbIe HMEIOT JBOAKOe IPOHCXO*eHHe: 
u3 ‘MeSOjJepMbI (MesolepMasbHan Me3€HXHMa) H H3 HepBHOTO rpeOua (H HepB- 
HOW 3aKaqKH — HelipaibHad Me3eHXHMa HIM 9KTOMe3eHxuMa) (7,1°), u uTO 
cxomne MO WuppepeHuHpOBKe KJIETKH MOFyT BO3HHKaTb KaK H3 3THX Pa3HBbIxX 
MCTOUHHKOB, IIpHMepOM Yero MOFyT CJIYKUTb XPAWM, TAK HW H3 pasHbix yacTel 
BHYTPH HHX, 4TO TOKa3aHO Avid MenaHodpopos ('”), KNeTOK KpoBu (°) H Jp. 
McceqoBaHo MpovcxoxKyeHve HU cioco6 o6pa3s0BaHHA CYXOBbIX Karicys (°), 
yacTeli yepena u 2*KaOePHEIX NYT (?,1°), HO MpOHCXoxKeHHe H MEXAHH3MbI (pOpMH- 
POBaHHA COCYAMCTOH OOOOUKH Tyla3a OCTaJIHCb HEHCCJI€QOBAHHbIMH, 3a HCKJIIO- 
GeHHeEM XpOMaTOodop payKUHBb! (), AIA KOTOPbIX MOKa3aHO HeHpaJIbHoe NpoHc- 
XOKeHHe. 

Hactosamas pa6ota cTaBuT WesbIo ucceAOBaHHe M€XaHH3Ma BOSHHKHOBeHHA 
COCYAHCTOH OOOTOUKH, MpOHCXOMKAeHHA €€ KNCTOK H HX OTHOWEHHH Apyr K Apy- 
ry B xoye pasBuTua. [lockombKy H3araeMBIe OMBbITbI CTABHJIMCb B CBASH C Tpoo- 
MeMOH pOwJH cocyqucTOH oO6004KH B pa3BHTHH HelipasbHbIX YacTeli rasa 
(7°), 3necb 3aTparuBaeTCA Tak»Ke BOMpOc O ee BO3ACHCTBHH Ha pa3sBHTHe Heli- 
DaJIbHOH 3aKIaqKu Tuia3a. ONbITbI H aHaJIH3 HOPMaJIbHOrO pa3BUTHA Obl Mpo- 
yelaHbl Ha akcomoTme (Amblystoma mexicanum), TpuroHe (Triturus  taeni- 
atus), OCTpoMopyol u mpyqoBol msarymkax (Rana arvalis u R. esculenta). 
OukcawuA —KUKOCTHIO by3Ha; oKpacKa— OOPHbIM KapMHHOM -+ OvlayluBapuem B 
© MMKPHHOBOH KHCJOTON. 

1. OrHomeHHe Me30JepMaJIbHOH M HeHpasIbHOH Me3CHXHMBI K 3a4aTKaM ryia3a 
OMIPeeIAIOCh IyTeM KOMOHHALHH rlasHbIXx Iysbipe C HCTOUHHKaMH Me3CHXHMBI 
B SKCIAHTaTAaX MIpH COBMECTHOM 3aBePTbIBAHMM UX B 9KTOEpMaJIbHY10 o6ou104- 
Ky. IIpu KomOnnauHu c MesoqepMOl OOKOBBIX TacTHHOK (54 cnyyas) Hn Tpe- 
XOp JaJIbHOH MacTHHKH (5 culyyaeB) Helpy/ MesOfepMaJIbHad Me3eCHXHMa BHYTPH 
9KCIMAHTaTOB OOpa3syeT pasHOOOpasHbile TH2XKH U BbICTHKH, MHOra CXo*KHe 
¢ cocyaMu, HO He OOpa3yeT eMHOM CeTH, 3aMOJIHAIOMeEH MpOCcTpaHCTBO 9KC- 
MIaHTaToB. Tak2ke TH2KH MOLYT BIIOTHY!O MOAXOAUTb K 3auaTKaM ryia3, HHOrAa 
ipuierai K YacTH HX MOBepXHOCTH, HO He OKpyKas HX. SayaTKu ras Ccoxpa- 
TAIOT HEOOJIbILVIO MOJIOCTb, He pasyBadCb 3HaYHTeIbHO; WHPMeHTHbIM SNMTeIMH 
303HHKaeT Ha HeOOJIbIUMX yYUaCTKaX CTeHOK TaKHX vias. 

Kom6uHalua C MCTOUHHKAMH HelipaJIbHOn Me3CHXHMBI OCYILECTBJIANACh: 
l) 3aBePTbIBAHHeM Tyla HbIX Iy3bIpeH BMecTe C HepBHbIM BaJIMKOM B 9KTOJep- 
My Helupyubl (31 cryuah); 2) 3aBepTbIBAHHeM Tyla3HbIx mysbipet B 9KTOLepMy To- 
IOBbI CTaqMH rua3HOrO MY3bIPA, B COCTaBe KOTOPOM cCOxpaHAJICA HepBHbIH 
~peGenb (26 cryyaes, B 12 3auaTKH ria3 He OTeMAUCh OT 9KTOAEPMb!). B onpi- 
rax [lepBoro THMa Me3€HXHMbI B SKCIJIaHTaTaX OKa3bIBaeTCA 3aMCTHO MCHBUIC. 
Me3seHxuMa OOpasyeT ceTH, KOTOpbie, OCOOeHHO B ONbITAX BTOporo THMa, 34KOHO- 
MepHO OKpyXKaloT ria3 (em. puc. 1). KeTkH Me3eHXMMBI CKabIBAaloTCA B culOH, 
OXOLAMMM Trias Ha 3HaUHTeIbHOM PacCTOAHUU; OT STOTO CJIOA B HalpaBJIeHHA 
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rla3a OTXOAAT TOHKHE OeCKIeTOUHbIe HUTH,' CBASHIBAIOMHECA C ero noaep a 
H OOpasyioulve .WMpOKHe MeTAH BOKPYyr MHTMeHTHOLO STMMTeIMA. BemecTso, u 
KOTOPOrO COCTOAT 9TH HHTH, MOBMAMMOMY, MepeXOAUT Ha MOBEPXHOCTb vias 
HM co3aeT Ha Hel O€cKeTOUHYIO IWICHKy. 


Puc. 1. O6pasoBanue NepBHYHOH Me3eHXHMHOM OGOOUKH (1.mM. 0.), OOxXORAMeH 
Ha paccCTOAHHM 3auaTOK [vla3a TMapaJWIebHO efO MOBepXHOCTH, B CBOOO,HO- | 


MWaBarolleM SKCMWAHTaTe (aKCOJIOTJIb) | 


| 
B OoOMbUIMHCTBE OMBITOB SKCIMAHTaTbI CBOOOAHO MlaBasld B pacTBOpe H 3a) 


MeTHO pa3fyBaJINCb; B TOM HM MHOH Mepe pasqyBaIMCbh HM HaxOfAllMeCA B HH? 
gayuaTKH ras. B HeKOTOpOH 2%Ke YaCTH CJIy4aeB SKCIMAaHTaTbl MpHpacTalu 3 
CTEKJIAHHOMY JHY, UTO BbISbIBAJIO HATAMKEHHE HX SKTOJEPMbI HM OrpaHHyeHue a 
eMa SKCIIaHTaTOB, KaK 3TO ObIIO OMMCaHO AVIA OMbITOB Ha cTaquH Helipyabt (+) 
B mOqOOHBIX CyYaAtX BOSHHKalollad Me38eHXHMHaA OGOOUKa He OOpasyeT 06 
IWMPHbIX IeTeb, a pacnosaraeTca BOWH3H NOBepxXHOcTH rasa (cM. puc. 2) 
OTJ€JIbHbIe MESCHXHMHbIe KJIETKH JI€KAT HEMOCPeACTBCHHO Ha MMTMCHTHOM 9IIK 
TemuH. Ho ocHoBHad CTpyKTypa OOOJOUKH Ta Ke: COM KNeTOK, pacnomararollAx 
CA BOKpyr rla3a WM MOCbIIAaIOWIMX K HeMy OecKeTOUHbIe HATH. TakuM OO6pa3s0M 
HelipasIbHadt Me3eCHXHMa OOpa3yeT HaCTOAMIHe 3aKOHOMEpHbIe O6OOUKH BO 
Kpyr rma3 H Oe3 Me30epMaJIbHOH Me3eHXUMBI. TO, YTO OHA OOXOMUT rasa Ha pac 
CTOAHHM, MO3BOIHeT JYMaTb, YTO OHA OONAaaeT OTPHWATeMbHbIM CPCACTBON 
(°,*4) K sauaTKy raga, Mo“emy uM OOpasyer BOKpyr rla3, HO Ha paccTOAHMH, He 
JOCTHY!O OCOIOUKYy, C1a60 CBASAHHY!0 C HUMH O€CKJICTOUHBIM BEILeCTBOM B BHI 
HUuTeH. Ho 970 BbIABAACTCA C ACHOCTHIO JIMIIb TAM, Pe SKCINANTATbI MOTYT pas 
AYBaTbCH; B HOPMAJIbHOM %Ke pa3BHTHH Me3CHXHMHaA OOON0UKAa NpHxKUMaeTCs 
K Tla3y, H STH OTHOWCHHA BbIABJIAIOTCA JIMIIb C TpyOM. 

2. Kakylo pOJIb urpalor Mpoueccbl, MOAOOHIe ONMCaHHOMY, B HOpMaJIbHON 
PasBHUTHM cocyAucTOH OG6o0uKH? Popmupyrommmecd BOKpyr rasa Me3eHXHM 
HbIe OOOOUKH COCTOAT, Mpexye BCero, 3 HelipabHOl MeSeHXHMBI, KOTOpa’ 
O4eHb PaHO OKPy2KaeT 3a4aTkH ry1a3 B HOPMAJIbHOM pasBHTHH (7,1°). Yoxe Ha cTa 
AMM TilasHbIxX NY3bIpe BOKpyr 3ayaTKOB ras, OCOHeHHO CBepxy, OOpasyerca Me 
S€HXUMHAA C€Tb, HO OHA He MpuvieraeT K riasy BIJIOTHY!O. Taka Ke KapTHuHi 
COXpaHAeTCA H MO3xKe, a Ha CTAQMH PaHHero ra3sHoro Gokasia (cTaqua 33—34 yas 
akcomoTA, CTaun 18 in GecxBocTHIX amduOuli) BA MeseHXHMHOM O6O0UKH 
OKpyKalouleu Ty1a3 CO CTOPOHbI ero Hapy2XKHOFO TOHKOrO JIMCTKa (MMPMeHTHOT< 
SMMTeIMA), OTMMYACTCA OT KAPTHH B CXKATBIX 9KcMNAaHTaTax (cM. puc. 2) JMU 
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‘€CKOJIbKO MCHBbINHM paCCTOAHHeM OT OOOOUKH WO MoBepxHocTH rviasa. Ora 
[e3eCHXHMHad OOOOUKa, KaK H Ha GOoulee PaHHUX CTayluaX, MerkO CHuMaeTca 
Pasa, YTO yKasbiBaeT Ha CaOOCTb HX CKPeMIeHHA Apyr c {pyrom. Takum o6pa- 
OM, KapTHHBI B SKCIWIaHTaTaX OTparkKaloT MOIO7KeHHe Belle BHOpMe. OueBu HO, 
[€pBbIM STAM (POpMUpOBaHHA COCyAUCTOH OGONOUKH COCTOHT B TOM, YTO BOKPyr 
asa (bopmupyerca OKpyxXaloulad ero NepBHYHad Me3seHXHMHAA OOON0UKA, 
OCTOAMAA M3 HelipabHOH MeSeHXHMBI, 
“IETKH KOTOPOM MIOTHO CBA3aHbI pyr 
; IPyrOM, HO C MOBepXHOCTbIO ryiasa 
‘BASAHbI JIMLb TOHKHMH OeCKJeTOUHBI- 
MM HATAMH. 

3. PopMupoBaHve OKOHYATeIbHOrO 
‘TPOCHHA COCYAHCTOH OOONOUKH B Irvia- 
sAX IIPOMCXOJHT BO BTOpPOM stare ee 
yasBuTuA. JO MOMeHTa Hauaa KPOBO- 
Op allleHHA B M€3CHXHMHBIX OGONOUKAX 
{OPMAJIbHbIX Tla3 HET HH KpOBH, HH 
‘ocyooOpasyiomjux KkeTOK. BcxKope 
jocle Havana OveHHH cepyua, B OHO 
3PEMA C HaYaJIOM TOKAa KPOBH B KaO- 
JaX, B TleTAX MepBHYHOH Me3eHXHM- 
10H OOONOUKH MOABJAIOTCA cocyo006- 
JaSYIOWIHe KJICTKH H NMepBHUHbIe 3pH- 
ppoOmactpr. Y GecxBocTstx ampuouli 
JHH TOTla Ke BXOAAT H B 3a]{HIOIO Ka- a 
Mepy ruiasa (re HH3a OTXOJUT OT AHA Puc. 2. O6pasoBanHHe MepBUIHO Me3eHXHM- 
seTUATKH), WaBad Hayao cocyylaM rHa- ~ Holt oOonouKH (n. mM. 0.), JeKalllei Ha He- 
IOHJHOrO KpoBooOpanlenia (KOTOpbIxX Oo1blIOM PpaccTOAHHH OT MOBePpXHOCTH [Jla- 
fer y xpoctatbix) ('*). Beneq 3a 9THM otha ca ene eer Sk Bags 
TauHHaeTCA COOCTBeEHHO cbopMupoBaHue 
SOCyOB KaK B 3afHeH KaMepe, Tak H B eTAAX TepBHYHOH cocyyUCTOH 
JOONIOUKH, HauHHad cC SafHero Mowoca rasa, H OHOBPeMeHHO, CKpernuvie- 
{He ME3CHXHMHOH OOOJIOUKH C rla30M OTYETIMBO BO3pacTaeT (YTO OOHAPy2KHBaeT- 
AB OMbITAX HX OTJeNeHHA Apyr oT Apyra). Ha cpe3ax HOpMaJIbHbIX Ta3 BBI- 
TYNHBINHXCA JIMYHHOK (CM. pc. 3) XOpOWIO BUAHbI OTAHYNA CBA3SAHHBIX B CJIOH 
THPMEHTHPYIOWHXCA KJICTOK epBHYHOH cocyyHcTOH OOONOUKH HM JleKallHx 
3 ee MeTIAX OCCHBETHBIX KalHJVJIAPOB, OTMH4AIOWINXCA CBOHM IIpOMCXO2*KeHHeM. 
MoxkHO JIYMaTb, UTO BXOJAIMME ME30J/EPpMaJIbHbIe KJIETKH COCYOB HW 3aKpelJIA!OT 
IepBH4HYy!O OOONOUKY Ha rwiasax. 

B 9TOM ecTb Kak OyJTO MpOTHBOpeyHe c TEM, YTO COCYbI OOpasyloTcA H B 
TCYTCTBHE TOKA KPOBH B H30JIMpOBaHHbIX TOJIOBAX HM XBOCTaX 3apoyblMel Oec- 
KBOCTHIX amM@uOuH (1). Ho B TaKuXx cyuaAX B la3y BOSHHKAIOT JIMLIb COCYbI 
WalOu“Horo KpoBooOpamienua. B cocyyucTrol xe OGo0UKe SeeHO ATYWKU 
>) W aKCOJIOTIIA B OTCYTCTBHe KPOBOOOpaleHHA HET HE TOJIbKO 3PHTPOUUTOB, HO 
i KmeTOK cocyyoB. IlopuqumMomy, cocyooOpa3ylolve MesOJjepMaJIbHbIe KJIeETKH 
SXOJAT B MePpBHYHY!IO COCYAMCTYIO OOOOUKY JIMUIb BMeCTe C TOKOM KpOBH. 

4. ITambi POPMUPOBaHHA COCYAMCTOM OOOMOUKH OTParKalorca HU Ha Tipolkeccax 
\6pas0BaHHA MMTMeHTHOPO SINTeHA H CeTYATKH. M3 u30x%eHHbIX panee (*,°) JaH- 
IbIX CuleyeT, UTO MHPMeHTHbIM SIMTeMM BOSHUKaCT B 30HE OKpyKeHHA 3ayaTKa 
1a3a WepBUYHOH Me3CHXHMHOH OOONOYKOH, MOA e€€ BIMAHHeM, HO MIMrMeHTalluto 
rcumuBaeT OOTeKaHHe KpOBbiO. O_HAaKO cocybl OOpasyloTcA M B 3aqHel Kamepe 
1a3a, HO TaM HWMTMeHTHbIM SuMTeMH He BOSHUKaeT. Ec paccMoTpetb sTalibl (op- 
(MpOBaHUA OOOMOVeK rasa, CTaHeT ACHO, YTO M€XAHH3M pPacWeHeHHA 3ayaTKa 
la3a Ha IIMPMeHTHbIM SIMTeIMM MU CeTYUaTKY IOCTpOeH He Ha IIPAMbIX OAHOKparT- 
IbIX BOSeCHCTBHAX (HHAYKUMAX), a Ha HACTyMAalollMX B pasHoe BpeMA COOTHO- 
HeHHUAX yYaCTKOB rasa C Me3eHXHMOH HM KpOBbw. IIpu oOneraHHH 3aHeH CTeH- 
M 3auaTKa rasa MeseHXHMOH 9Ta CTeHKa IporpeccHBHO yToHyaeTcH, HB HCH 
faunHaeT OOpasOBbIBaTbCA MMrMeHT. TeM CaMbIM IIHTMCHTHBIM SMT TMON- 
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POTOBJIAETCA KO. BTOPOMY 9TAIY, KOPa B COCYAUCTOH COOMOUKE, MPOXOAA M0 C1 
MOBep XHOCTH, oOpa3sylorcsa COCYAbl H HAYHHACT TEU KPOBb, YM YCHJMBAIOTCA CI 
yxKe Hayapllive BO3HHKaTb OCOOeCHHOCTH. 

Cocyybl »Ke rvahouyHoro KpoOBOoOpalleHHA NORXOAAT y Oe€CXBOCTBIX al 
(buOuli K ceTuaTKe, KOTOpas: a) He MOABeprasacb TAKOMY MpeABaPpHTebHOMY Bull 
AHMIO MepBHYHOM SKTOMeSCHXHMHOM OOOOUKH; O) NOKpbiTa 3al{MUlarouled €€ JO) 
HOH MeMOpaHoi. OHH BO3HHKAaIOT JIMLIb Y O€CXBOCTBIX aMpHOHH, Yy. KOTOpbIX 


Gere = 


Puc. 3. CrpoeHve Me3eHXHMHOH OOOOUKH B riasax paHHUX JMUH- 

HOK UpyoBoH sarylWkH Wocie HacTyneHHaA KpoBoohpailenna. 

n. M. O.— MepBHYHAA MeSCHXHMHaA OOONONKA; K. C. O.— KalHJ- 

JIApbl CocyAuCcTOH OO0M0NKH; c. é@. K.— COCyAbI ruaso“_qHoro 
KPOBOOOp allieHuA 


JOHHAA MeMOpaHa pa3BHBaeTCA OFeHb paHO HM MHTeHCHBHO, MH yxKe Ha CcTaqW 
ryia3Horo My3bipA Oyjyulad ceTuaTKa OTMIMYAeTCA OT OyAymero NHrMeHTHOr 
SMMTeIUA MO TOMUIHHE WH CTeMeHH YyCTOHYHBOCTH pa3BUuTHA. CeOBaTeJIbHO 
pacuenHeHwe 3a4aTKa rasa Ha CeTYaTKY H MMPMeHTHbIM 9smHTeIHH, | Ha 
pay c (pyrumu ycosuamu (*,°), CBA3aHO CO BpeMeHeM NOAXOja MeSCHXHMI 
MH KPOBH K pa3HbIM UaCTAM 3auaTKa. ee i 
5. TakuM 06pa30M, BbISICHAIOTCA M€EXAHH3MbI BOSHHKHOBEHHA COCYAUCTOH 060 
JOUKH Trias IMYHHOK amduOnli. Ona cocTaBsAeTCA Kak KJI€TKAaMM HelpasbHon 
Tak H Me30jepMaJIbHOH Me3eHXHMbI. OOpas0BaHve NepBHYHOH Me3e€HXUMHO! 
OOOOUKH MOJTOTOBIAeCT MMTMeCHTHBIN STIMTeMHH K BOCIpPHATHIO JeHCTBUA KpO 
Bu. J[Ba 9Talla ee (POPMHPOBaHHA CBA3AHbI C STAMAMH H3MeCHEHHA OOMCHHBIX CHC 
TEM 3apOfblla MH ero (pPH3HONOrHYeCKOrO OTHOWeHHA K cpeyle. B3an“mMoyelcTBH! 
ryla3a HW OOOOUKH, HMes CBO OCOObIe 8AKOHOMePHOCTH, BUOMSMEHAIOTCA B CBAS! 
C yKa3aHHbIMH H3MCHEHHAMH 3apOfbIla B WeJIOM, CBASAHHbIMH C HavaJIOM KPOBO 
oOpalijeHiA WM TipeBpalleHHeM 3apombUa B WHYMHKy. 
YUncrutyr Mopouorun 2%uBotTubix um. A, H. Cepepnosa Tlocrynuao0 
Axaylemuu Hayk CCCP 13 I 1956 
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Hornagn Akagemuu nayrx CCCP 
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IKCHEPHMEHTAJIBHAA MOP&OJIOrH A 


O. T. CTPOEBA # 


IKCHEPHMEHTAJIDBHOE HCCJIEXJOBAHHE YCJIOBMM PASBUTHA 
MMTMEHTHOPO SNMTENMA WH CETUATKH Y MJIEKOMNMTAIOWINX 


(ITpedcmaszeno axademuxom H, H. Il maaseaysexom 26 I 1956) 


Jima sapoypnuelt ampuOuit (*) u mruy (*,6) moKasano, uTo pasyenenue u3Ha- 
WIbHO OHOPOAHOrO MaTepHasla riasHOro My3sbIpA Ha ABa pasMyHO Jucbibepex- 
IPOBAHHBIX JIMCTKa — CeTYaTKY H MMPMeHTHbIIi 9MUTeTMIi — 3aBUCHT OT ycuO- 
IH, B KOTOpbIe Momaa‘wT Te HH HHbIe ero KeTKH. OHHM H3 HayasIbHbIx 
AKTOPOB, ONpeeAIOMUX WuppepeHUMpOBKy MWHrMeHTHOTO SNMTeIHA y amdu- 
(Hi, ABIACTCA oOseraHue 3ayHel CTeHKH riasHoro Ny3bIpA MeseHxumolt. IIpu 
HTAKTe C HEH, CFO KJI€TKH yIIOWaloTcs, pacOslaraioTca B OJMH pA MU BCKOpe 
HHX HaUMHaeTCA HaKOMJIeHHe MHMPMeCHTHBIX rpanya. C HayasloM KpoBoobpamre- 
If IIPOHCXOAUT pesKOe HapacTaHue HX NurMenTauMu. Hao6opor, B ycoBuax 
OMJIGCHHA KI€TOK 3a4aTKa ryla3a WM OTCYTCTBHA KaK M€3CHXHMBI, TaK H Hemro- 
eCTBEHHOTO OMbIBAHHA KPOBbIO, BeCb Tyla3HOH MY3bIPb pa3BHBaeTCA B CeT- 
iTKY (°), Cmoco6HocTb MpeBpalleHud MMMeHTHOTO SIHTeIHA HW palyXKUHbI B 
TUaTKY COXPaHAeTCA Ha JIMYHHOUNBIX CTaquAX y OombUIMHCTBa ampuOul (1,°, 
1) a Y TPHTOHOB H BO B3pocsoM cocTosHuH (1°). Ha stom ocHoBaHa pereHepa- 
in ceTuaTKH. Ho B3pocmbie OecxBocTble aM*uOuH, pbIObIl, penTHIHH, THU 
MJI€KONHTalollve He BOCCTaHaBJIMBaloT YTPaveHHOH ceTuaTKH. O cTHMYJAWHH 
TeHEPalHOHHOH CMOCOOHOCTH CeTYaTKH MOMKHO TOBOPHTb TOJIbKO B TOM CJly- 
@, ECM OOpaTHMOCTb TKaHel raza CyWeCTByeT XOTA Obl Ha paHHUX cTaquAX 
iToreHesa. B cBa3H C 3THM CYIIECTBCHHO 3HaTb YyCJIOBHA cbOpMHpoBaHHA 
cTelH ria3a y 3apOAbIlieH MJICKOMHTAaIoOuHXx. 

OcHoBHad Web HacTOAMIeH paOoTbl COCTOHT B BbIACHeHHH POM Me3CHXHMBI, 
pyxKarolleH 3auaToK ryia3a, [JIA (POPMHpPOBaHHA MMMeHTHOLO SMHTeIHA Yy 3a- 
YIbILUIeH MJICEKOMMTAaWlmux. OGbeKTOM HCCIeOBaHHA ObWIM KPbICb] C TeMHO- 
pallieHHbIMH ria3aMu. SauaTKH ruia3 Ha cTaquM Nysbips (11 AeHb yTpoOnoro 
iSBHTHA, puc. | a) u GoKama AO Havana MurMentauuu (12 eHub, puc. | 6), 
IbTHBUPOBAIHCbh B TMepeqHeli KaMepe Tua3a BSPOCJIbIX MKHBOTHBIX. ONBITHI 
53 llepecayKu) pasOuBalorcn Ha 2 THA: KYyJIbTHBalMA 3a4aTKOB Tyla3 OOeHx 
aunt : A) c .MH30M uM OKpy2Katomleli MeseHxuMmoli, B) 63 Me3eHXHMBI, a YaCTb 
6e3 mHH3bI, rye A cayxKUT KOHTpOseM Aa B. OrgeseHHe Me3eCHXHMBI H JIHH- 
| OT 3a4aTKOB Tla3 MbI TIpOH3BOJWJIH XUPyprHueCKH B CTepaJIbHbIX YCMOBHAX 
TpO 3aTOUCHHBIMH CTAJIbHBIM HOAKHUKOM HM CTaIbHOM ursol MOA OMHOKyIApOM 
BC-1 npu OobuioM yBeMueHHH HM pH NoMomM Tpumcuna (°). SayaTKH rv1a3 
[1JIaHTHPOBasIuCcb HaMH B TlepeHiOlO KaMepy Yepes paspe3 POroBHIbl CTCK- 
HHO MHMeTKOH, HaMeTp KOTOPOH He3HAYHTEJIbHO TIpeBbllual BHaMeTp HM- 
laHTata. DuKcauua — xuyKOcTHIO IleHKepa (B TeyeHHe 6 4Yac.), MpoBo_Ka 
upTopad. B mapacbHH sakslouasca CeKTOP rasa, COCTOAMIMM H3 POFrOBHIIbl 
pakyxKHHbI C HaXOAAWMMCA MexKy HMMM MMMMaHTaTOM. TovIkMHa cpe3oB 
», OKpacKa TeMaTOKCHMHOM M10 Pero c WOKpackol KUCAbIM (pYKCHHOM *. | 

A. KyambTuHUBanua TraAasHBxX B3aA4aATKOB C AHHSOH 

okKpyKawmeh mMe3seHxumMol (28 wt.), Tunasnpe ny3sbipH B 


* Tlonp3ylocb culyyaem BbIpasHTb OmarogapHoctb T. A. Jiunrapr, OKa3aBlleH MHe 
MbUIyIO TeXHHYeCKyIO NOMOMLb MPH MOCTaHOBKe OMbITOB H OOpasoTKe MaTepHa.ta. 


TAH, rt. 109, Ne 3 ; 657 


nlepeyHel KaMepe XOpOUlO HHBarMHUpyHT, HY Hux (popMupyeTca ees.” m4 

3a. Xora 3auaTKH ria3 OT 12-,HEBHBIX 3apOfbIMeH MpeACTaBAAIOT COOOH OOKé 

¢ OTWIHYpoBanHol HH30H, moce 4 AHA KYJIbTHBAMu creneHb udpdepen 
. \ 


MES 


Puce. 1. Mcxoguple craquu uMnaHTalHH. a@ — ria3sHOH My3blpb, 6 — 
rla3Hol OoKas, 9k — 9KTOepMa, mes — MCXCH3HMa, 1. 9.— IHTMCHT- 
HbIM anuTenuu. Lelicc. Ox. 7 X, 06. 20 


PpOBKH KaK MepBbIX, TaK HM BTOPbIX MpaKTHYeCKH OuHaKOBa. K STOMY BpeMeE 
IIMPMCHTHbIM SHUTeIMH yKe 3HAYHTeIbHO NHrMeHTHpoBaH. Ero o6meraeT m0 
HbIM CIOH KJIETOK Me€3@) 
XHMBI, BLITAHYTHIX Tapa. 
JIGIbHO CTeHKe rasa. 

6—/ HAM KYJIbTHBALL 
B ceTUaTKe HauHHaeT AAC 
(pepeHuHpoBaTbcaA Tal 
JIMO3HbIH COW HU PopM: 
pyeTca WuaHapHasa 30H 
K 15 qu, korya KpBIc. 
TaM-JlOHOpaM ObIIO 
yxe 5 uw 6 Hel, ceTua 
Ka B HMIWI@HTAaTaX MOCTp 
eHa Kak Y HOBOpOXKACHHE 
KPbICAT, T. €. pacdIeHe} 
Ha TaHYJIMO3HBIii, BHY 
peHHne cerTuaTHi uv aye 
Hb COW MH Ha HeAUD 
PpeHUMpOBaHHbI Hapy 
HbIM SAJepHbIi cou. O 
TOMMe HOpMasIbHOM 

Puc. 2. 3auarku Tyla3, MOJIHOCTbIO HJIH YaACTHYUHO JIMINeHHbIE MeAY HEI0 H ry¢ 
MeC3CHXHMbI, Toce 6 Hel KyJbTHBALMH. @ — uMManTupoBaH JIMTMCHTHPpOBaHHbIM Tv 
Ha CTaqHH riasHoro MysbIpA O€3 JIMH3bI H Me3CHXHMBI, pas- MeCHTHbIM SIHTeIHeM J 
BHJICA WeCIHKOM B CeTYATKY; 6 — HMIJIAHTHpOBaH Ha CTaqHuu KUT 6obIaA mojo0ct 


ruasHoro OoKasa C JHHSOH, MpoTHB HeOombMIOro yuacrKa 
Me3€HXHMBI JI@7KUT MMTMCHTHHIM SMNTeIMH; poe — poroBuma OOpem MMMIaHTaTOB 1 


xosainna. Ielicc. Ox. 7X, 06. 20. Penpog. 3:5 MHOTO IIpeBbilaeT Tepe 
HayaJIbHbiId. Takum ¢ 

pa30M, HeCMOTpaA Ha FT 

KOTOPoe OTCTaBaHHe BO BpeMeHH, AudpPpepeHyUpoBKa HW POCT KyYJIbTHBUPYyem 
9MOPHOHAJIbHbIX Tas MpoTeKaloT THMMUHO. 
Bb. Ky abTHBaALUuA-.TrnasHHX SAYATKOB O6e€3 Meae 
XHMBbI H J HH3bI. Ounujenne OT M€3eCHXHMBbI TpescTaBaneT Sombie Té 
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} 

iM€CKe TPYAHOCTH BBHAY HeSHayHTeMbHOCTH pasMepoB 3a4aTKOB rla3, HexK- 
CTH HX TKaHeH M MVOTHOCTH CMMaHHA c MeseHXuMoli. JIMMeHHBIe ee, OHH 
TOXO ylepxXuBaloTca B rasy xossuNa. M3 125 umnmantaToBe mocwe (puKcaluy 
110 Haliqeno 56 (31 umnmantat, B3aTbIi Ha CTaquH TlasHOrG Mysbipa, u 25, 
‘ATBIX Ha CTaMH OOKavia); U3 HUX TObKO 23 Obl YAaCTHUHO WIM MOMHOCTBIO 
MUCHbI MC3@HXHMbI. OHH 3acpHKCHPOBaHbI B CpOKM OT MOMeHTa cpa3y Tocwe 
onepauuu fo 11 qua, HO OonbIUAaA YaCTB. 
najaeT Ha 6—7 HM Ky IbTHBaluH. Pesyatb- 
TaTbI 10 OOOMM*BO3pacTaM BBHUJy CXOJCTBAa 
pacCMaTpHBalwoTcA BMECTE. 


SS 
<S= — 


Cols 
rN a 
Bik sascamege EGER 

PE > 


Ai 
Ses 


Tia 
f actatrss = = 


Puce. 3 Puc. 4 


€. 8. SayaTok raa3a, HMNNaHTHpOBaHHEIi Ha craquH ra3Horo NysbipA, mocne 6 quelli KynpTH- 
MH. Crpekoli yka3ana nurMeHTupoBaHHad ceTuaTKa. Buusy je%KUT NHrMeHTHBI snuTenuit, 
SHHKUIMH B OTCYTCTBHe Me3eCHXHMBI; pad — pakyxXuna xosauHa. Tete. ,Ox.W/ xX, 00.840; 
Penpox 3:5 

ic. 4. 3ayarok ra3a, UMMIaHTHpOBaHHbIli Ha craquH rna3sHOro MySbIpA C Me3seHXHMOH 6e3 
JMHSbI, Nocne 6 AHeli kyabTuBanun. Lelicc. Ox. 7 X, 06. 20. Penpog. 5: 6 


SauaTKW [la3, JHUWCHHbIe M€3CHXUMbI, Pa3BHBalOTCA IeMKOM B ceTuaTKy 
IT. , Pc. 2a). TaM, re Me3eHXHMa IOKpbIBaeT JIMUIb YACTb NHTMCHTHOFO SIH 
wus (10 uT.), MOX%KHO BHeTh Nepexog nocaeqHero B THIMUHYIO ceTYaTKY B 
IM MECTE, re MeseHxuMa KOHYaeTCH (puc. 26). Bce uMmaHTaTbI, KOTOpHIe He 
fajiOCb OUHCTHTb MOJIHOCTbIO, H OHH OKPyXeHbl 3HaUHTEJIbHbIM CJIOCM TJIOTHOT 
©S€HXUMBI, Jas THIMUYHbIC KapTHHBI [MppepeHHpOBKH MHPMeHTHOLO SMUTeMUA 
YaCTHUHO BKJIOUeHbI HaMH B pasyen A. Takum oOpa3om, oGlayeHue 3ayuaTKa 
1a3a Me3€HXHMOH y MJICKOMHTaIouuX, KaK HU y aM*uOuli, aBIMeTCA ycOBHeM, 
f KOTOpOrO 3aBHucHT AuddepeHuMpoOBkKa WHrMeHTHOTO snMTeIuA. B orcytcTrBue 
€ M€3e€HXHMBI B Ce€TYaTKY MpeBpalljaloTcA Jake Te KJI€TKH, KOTOpble y2xKe Ha- 
AIM Pa3BHBaTbCA KaK KJI€TKM MMIMeHTHOTO STIMTeIHA (raza oT 12-7HeEBHBIX 
1pOAbIINEH.) 

_ OyHako 9Ta 3aKOHOMepHOCTb He HOCHT aOcomoTHOrO XapakTepa. Ecam um- 
TaHTaT oOOleraeTca e€]MHHYHIMM Me3CHXHMHbIMH KJICTKAMH, TO BO3HHKaeT 
\8MOPKHOCTb PaSBUTHA 10 OOOHMM IIYTAM: MpOTHB HHX MOXET JIeKaTb He TOMbKO: 
[a6o IIMIMeHTHPOBaHHbI MHTMeCHTHBIM SMMTeMHU, HO H XOpOmMO BbIpaKkennas 
quaTKa (2 mr.). Hao6opor, B MecTaX, JIMINCHHBIX MeseHXHMBI, OOHApy2KUBaeTCH 
(a0O IIMIMCHTHPOBaHHbIi TMPMeHTHBIH snuTenHi (3 WT.) Hu, ITO HHTepecHee: 
ero, CeTUATKA, COepKallad MMrMeHTHbIe rpanyubl (2 wT., puc. 3). Ito roBo- 
iT O KOJIMYCCTBEHHOM XapakTepe BJIMAHHA Me3eHXHMBI. Hakonell, MomBseHHe: 
ITMCHTHBIX paHyJI B OTCYTCTBHe ME3CHXHMBI, OCOOe€HHO B CeTUATKe, yKaSbIBaeT 
| TO, 4TO STOT Tpowecc ompeyesmseTcA He OMHOH Me3eCHXHMOH, HO, BOSMOXKHO, 
APyruMu enje HeM3BeCTHbIMH HaM IIpHUHHAaMH. 
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Cnoco6HocTb MHPMeHTHOPO SMUTeIMA peBpalljaTbCA B CeTYaTKY Ha PaHH 
CTaqWAX PasBUTHA MOATBEPKMaeTCA WU CyMleCTBOBAHHEM Y XKHBOTHBIX U YeJIOBE 
TaKUX BPOXKCHHbIX \YPOACTB, KaK KOJIOOOMbI, IpH KOTOpbIX yUaCTKH MHIMel 
Oro SMHTeIMA OKa3bIBalOTCA 3aMeleHHbIMM ceTuaTKOH. IIpexye oOpasoBaH 
KONOOOM OOBACHANIOCh JucpepeHMasbHbIM POCTOM CeTYaTKH, ONarogaps Yel 
OHa, BBbIBOpayMBaich Hapyxy yepes Tla3Hylo Uleb, 3aHHMaeT YaCcTb MW 
way mMrMeuTHoro smuTemua (8). OfHaKO 9THM Heb3A OOBACHHTS MOABICH 
ATHNHUHBIX KOJOOOM, JeKaAWAX Baa OT rmasHow meu. Tak Kak B MEeCT 
pacioOxKeHHA -KOIOOOM BCera HeAOpasBuTbI cOcyAucTad OOOMOUKa HM CKJeP 
Taiiep (7) BBICKa3aI MpeymooxKenue, YTO TOJKOBaHHe HX BOSHAKHOBCHHA CJ 
Wye? CBaA3aTb C JeeKTOM B Me3CHXHMHBIX OOONOUKaX, PesysbTaTbI Haluero } 
CNeNOBAHHA JlalOT, HAM K@2KeTCA, SKCHepHMeHTasIbHOe OOOCHOBaHHe STON T 
moTese. 

CeruaTKa pactouaraetTca B BHe OoKala TOMbKO B TeX CyyaAX, Pye BU 
mlaHTaTaxX cOxpaHaetTca sMH3a (puc. 2 6). BesmMHs0Bble HMIIaHTaTbI MpHH 
MaloT BH M60 My3bIPbKOB CO CTeHKaMH PaBHOH TOMMMHBI (PHC. 2 a), HOO MIC 
HBIX CKOMNeHHM (puc. 4), mH60, HaKOHell, CeTYaTKa JIOMKUTCA HECKOJIDKM) 
macTHHaMu (pvc. 3), Baaroqapa Tomy, 4TO YaCTb HMIaHTAaTOB OKa3a/laCb MW 
XO OYHMIICHHOH OT M@3CHXHMBI, MbI MOJIYYHJIM BCe BapHaHTbI coyeTaHul: 1) 6 
JIMH3bI WH MeseHxuMbl (puc. 2 a, 3); 2) c mHH30 Oe3 MeseHxUMBI (pu. 2 6); 3) 6 
JIMHSbI C Me3eCHXUMOL (puc. 4); 4) c Me3eHXHMOH H JIMH30H (cepua A). CpaBHerm 
MX TlOKa3bIBaeT YTO pelmlalollat POJb B MpaBHJIbHOH OpHeHTaHH cerTyaT! 
MpHHaNexKUT JIMH3e, H STO 1paBusIO He 3HaeT MCKOUeHHH. 

Bupoguy. 1, SavaToK ria3a MJeKONMTAaIOWIMX CNocoOeH WeHKOM pa 
BUBaTbCcA B ceTUaTKy. HeoOxoMMbIM ycIOBHeM JMpdepeHuMpOBKH MMTMeHTE 
TO 9SMHTeIMA ABJIACTCH HOPMaJIbHOoe (POpPMHPOBaHHe Me€3CHXHMHbIX OOOO 
rasa. 

2. JIuH3e, BO BCAHKOM CJIy¥ae B H30JMPOBaHHbIX 3a4aTKaX Tla3 MJICKONM 
IOUMX, UpHHaVexKUT pewlaioljad pOJib B BOSHHKHOBCHHH IpaBMJIbHO Ook 
JOBHAHOK (OpMbl CeTuaTKH. 


VUuctutyt Mopdonoruu xkuBoTHBIX uM. A, H. CeBepuosa Tlocrynuano | 
Akazemuu HayK CCCP ; 26 I 11956 
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PHSHOJIOLH A 


= HM. fl. HAKHTHHA * 


et. id 


H3MEHEHHA WHTEPOWENTHBHbIX COJIEBbIX PE®JIEKCOB 
IPH JOMOJIHHTEJIBHOM BBEJEHHUM COJIM B OPrAHH3M 


(IIpedcmasrzeno axkademuxom K. M. Botkoseim 22 II 1956) 


B mulaHe H3yYeHHA HeEKOTOPbIX CTOPOH *bu3HONOrHH BHYTpeHHero XxuMHUe- 
s aHaslu3aTopa (1 *) HaMH MpOBeJeHbI HCCMEAOBAHHA, OTHOCAINMECA K BbIAB- 
€HHIO OCOOeHHOCTeli KOPTHKAJIbHOTO aHaJIH3a SKCIEPHMeHTaJIbHO HapyllleHHoro 
ojeBoro OaslaHca OpraHHsMa. Saflayeit JaHHOH paOoTH Oplm0 o6pas0BaHue 
HTC€pOMECNTHBHOrO THIeBOrO HW ABHTaTebHO-OOOPOHHTebHOTO pePeKCOB Ha 
PpOlWeHHe KHWICYHOM NeTIM pacTBOPOM NOBapeHHOH COM HM BbIACHEHHE B Jasb- 
eMlieM XapakTepa MpOTeKaHHA aHHbIX petbIeKCOB B YCJIOBHAX M3O6bITOUHOTO 
OCTYIIIeCHHA COM B OpraHH3sM. 

MccaeqoBaHud NpOBOJHINCh B YCJIOBHAX 3BYKOHEMPOHHMaeMOl KaMepbl, Ha 
Byx coOakax (Munpxa, Hepuk), HMeIolulHX BbIBeJeHHBIMH HapyXKy MpoOTOK 
KOJIOYIIHOM CJIIOHHOH 2Kevlesbl H OTPe30K H30JIMpOBaHHOH KHWeYHOK NeTAM 10 
mocoo6y Tupu—Benna. IIpeqpaputembHo y oOeHx co6aK ObluIH BbIPAaOOTAaHbI 
KCTepOLelTHBHble yCIOBHbIe pecbueKcbl y MubKH Ha 3BOHOK H «CBET, JICBbIM» 
’Hepuka — Ha KacaJIky Cc pHTMoM | pa3 B 2 cekK. (MOO2%KUTeIbHBIM pasqpaxu- 
emb) u 1 pas BO cex. (qucddepeHUMpOBOUHBIN pasqpaxKutTenb). MuTepouentus- 
(BIMH pas paxKUTeAMH CJIYXKUIIM pacTBop NoBapeHHoH con (1% NaCl y Munp- 
a u 1,5% pactBop NaCl y Hepuxka), aBaa1OMHiica MOMOMKUTEIBHBIM CHTHAaJIOM, 
{ BOJa — WudpepeHuMpOBOUHbIN CHrHal, MOcTynaBlMe B H3OJMpOBaHHblli 
ITpe30K KHINKH Yepe3 TOHKHH Pe3HHOBbIt 30H. KoumnuecTBO BJMBaeMOl *Ku]- 
OCTH ObIIO MOCTOAHHBIM HM COCTaBIAIO Kak JIA pacTBopa, Tak H JIA BOLI 39— 
0 ma 3a 30 ceK.; MOCTOMHHOH Oba HW UX TemMMepaTypa. YcOBHbIe pecpeKCbI 
SKCTepOlelTHBHbIe H HHTEPOLeNTHBHbIe) OOpasoBbiBasuch y MusbKM Ha MHNeBOM 
(OKpellieHHuH cyxapHbIM NopomkoM, y HepuHka —uHa 93/1eEKTPOKOXKHOM NO]- 
perenuu (yap HHyKUHOHHOrO ToKa Ha 1—2 cM BbIe MOporoBoro B JeBy!o 
ajjutoio Jialty). CooTBeTCTBeHHO STOMY MIPOH3BOAMIacb perHcTpalluA BeHYHHBI 
B J[@IeHHAX LIKaJIbl) CJIOHOOTAeIHTeIbHOrO pedlekca WJM Beach KHMOrpa- 
MMUeCKaAd 3allHCb JBH2KeCHHA Jalbl KMBOTHOTO (%) H XapakTepa [bIxXaHuA. 

Tlumesol ycnopublit pedeKc Ha opomenue KumeuHOH neTH 1% pacTBOpoM 
Ou OOpasoBascA JOBObHO JerKO u ObIcTpo. IIpoxBuBuiucb Ha 12-m coueTa- 
MM, OH COCTaBH 7 JeneHu wikKasbI, K 46—58 coueTaHHAM CTaJI JOBOJIbHO M0- 
TOAHHBIM, BOspocmmM Yo 13—14 Jenenuli wikambI, M yKpenusca Nocte 70 co- 
eTaHHi. 

Tlucpepenmuposka OOpa3so0Baacb JOcTaTOUHO OpICTpO: Ip 8-M IpHMeHeHHu 
MPepeHMpOBOYHOTO AareHTa CJIOHOOOTAeMeHHe OTCYTCTBOBAJIO, B_TO BpeMA 
aK MOJOKUTEIbHBIM yCOBHbI CurHam Japan 14 jenenul mKanb. Ana nasto0- 
TpallHu MpHBOAHM OHH U3 OMBITOB (ra61. 1). 

Ha mpuMepe 3Toro OMbITa OTYCTIIMBO BHAHO TakxKe HaIMYHe MOCMEAOBATCIb- 
(OrO TOPMOXKeHHA, HMeBIeTO MeCTO T0CI€ MpHMeHeHHA MHTepOlenTHBHOU 
MpdepeHUMpOBKU HM CKa3aBUIerOcA B CHHYKCHHH HE TOJIbKO Cilefyloulero 34 HAM 
[OMOXKUTEMbHOTO MHTepOWeNTHBHOrO peeKca, HO HM MOMOMKUTEBHOTO SKCTC- 
OLeNTHBHOTO petbiekca Ha 3BOHOK. Y Hepwka HHTepOeNTHBHbIM ABHTaTeJIb- 
(0-OOOPOHUTeJIbHbIi peseKc B BHC MHOPOKPaTHBIX TNOMbEMOB Jallbl H yuallle- 
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HUA J[bIXAHUA BMepBbIe MposBusca Ha 16-m coueTaHHH, C 38-ro cOoueTaHHA CTa 
JlOcTaTOUHO TMOCTOAHHBIM, K 70 OKOHUATCJIbHO YIPOUHJICH. Tudepexiu pop 
(Ha OpomeHve “KMINeUHOK MeTAM BOAOM) HaMeTHMaCb MOCwe 4 TIpHMeHeHH, | 
nocie 8 mpumMeneHuit cTaia nocTosHHOl. OxHaKo Tudpepe HUM poBKa yacTo i 
Obluia NOMHOH u HapsAAy € OTCYTCTBHEM ABUTaTeIbHOM peakUHH MHOrAa UME; 
MeCTO He3HaUHTeJIbHbIe TOAbEMbI Jalbl B Hayase WIM KOHYWE WeuCTBUA TOPMO} 


HOrO yCNOBHOrO pa3fpaxuTeJs. 
Ta6auua 1 


24 XII 1952 r., MunpKa 


os me 
YcuoBH. pas- ao lnea JlarentH. | YcnoBH. BesycaosyH. | Tocmegeii- 
eee ae e 3 338 J Fa tia a cuIOHOOTAeuI. cTBue 
ZH |aaHso 
4414 CB., JI€B. 184. 30 4 30 400 102 
4419 BBL 246 30 4 47 42d. 228 
4428 CB., eB. 185 30 8 26 14 114 
4428 NaCl 124 | coBnayatoulyu 
4435 NaCl 120 30 8 14 103 118 
4440 Bona 8 30 0) — — 
4446 NaCl 126 30 AD 5 93 102 
4451 SoBe 247 30 5 29 114 109 


Takum o6pa3soM, 9TH (pakTbl yKa3bIBalOT Ha CMOCOOHOCTb BHYTPeHHerO X 
MHYeCKOPO aHasIM3aTOpPa OCYIIECTBIIATb JOCTATOUHO TOHKHH aHaJIM3 C BBIUI 
HeHHeM H3 OOMIerO COJepxKUMOrO KHWeCYHOrO TpakTa COJICBLIX BeIeCTB. 

IIpeqcrapiaso  mMHTep 

IIpOciequTb B JaubHenme 

Kakoe BJIMAHHe Ha Xapa 

Tep IpOTeKaHHA ONMCaHE 

—_}____—_ HMHTePOLeNTHBHBIX  COJICBBi 

pedsleKcOB OKaxKeT BpeMe 

HOe H H€3Ha¥HTeJIbHOe YB 

Hatha ee uueHve moctynmenua Na 
B OpraHH3M. 

Jia BbINCHeHHA STON 
Bolpoca BHayase ycTaHall 
JIMBaICA TpeBapHTeJIbHb 

pp On Seana 
HHTeCPOUeCNTHBHBIX  COWCBbE 
M SKCTEPOUCNTHBHEIX pec 
a o JIieKCOB. Bmecte c TeM He0; 


Puc. 1. @ — nouoxkuTebubIi ABUTaTeIbHO-oOopoHHTetb- HOKPaTHO MpOBepAJIOCb Buy 
HBIM YCMOBHbIM pedieKc Ha OPOleHHe KHUIeyHOH MeTIu sgqyye 3—4-J]HeBHOrO ep 


1,5% NaCl; 6 — andiepenuuporKa ua opolleHHe KH- 

{eyHOH eT Bosol. CBepxy BHH3: JBHxKeHHe 3ayHelt pbia B paOoTe Ha BewMUH 

KOHeYHOCTH; AbIXAHHe; OTMeTKa Oe3ycoBHoro pasapaxu- HM XapaKTep yka3aHHbIxX Y 
Tem; OTMeTKa YCNOBHOTO pa3ipaxuTet#; OTMeTKa Bpe- JIOBHBIX pedeKcoB. Kak ma 


Menu 5 cek. Ka3aJIH ObITbI, WUCXOHbi 
(pou YCOBHO-pedleKTOPHC 
ACATCJIbHOCTH OblJI TIOCTOMHHBIM, @ KPaTKOBPeMeHHBIli NepepbiB B paboTe fF 
BHOCHJ CyMeCTBCHHbIX H3MeHeHHH. B JambHeWeM, B TeyeHHe 3 Hel cobaKa 
AaBalach AONOMHHTeIbHaA COMeBAA Harpy3ka IyTeCM HHTPapeKTabHOrO BB 
nena 200 cm* 2% pactsopa NaCl no 2 pasa B yen. Tipupogum ogun u3 xapal 
TePHbIX ONbITOB (TaGs. 2). 
Kak BHAHO M3 CpaBHeHHA pe3yJIbTATOB OMbITOB, MPHBeAeHHbIX B Tabu. 
M TaOJI. 2 SKCTepOUCHTHBUBIC COMeBbIE petbAeKCbI MOCTe ComeBOTi Harpy3kH OCT. 
JHCb Ha Mp@KHeM YPOBHe, B TO BpeMA KaK MHTEPONeNTHBHBIM peseKc CH 
SWJICA, a MuPepenMpoBKa HeCKObKO pacTopMosHace. AHasorM“uEBe Dp 
3YMbTaTbI Obl MOYYeHbI MpH 4-KpaTHOM MOBTOpeHUH 9TOIi cepuH OnBITO} 
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Ta6Omuna 2 


Onpit 31 XII 1952 r., Muapxa. Bropoli jenb nocne JononHHTeDHOL 
COJleBOH Harpy3kH B TeueHHe 3,0 jHelI 


a 


BE os 

Ycnosu. as JlaText. y _ | Besycnosn. =e 
Bpema pasapaxuTenb es g Tl€pHos, cek. eononoos CA0HOOT- 5 S 
a0 TeleHHe Hed. as 
x a Go 
1320 Cp., eB. 192 9 36 AS 105 
1324 3B. 4 253 5 42, 109 108 
4382 SBael 254 2 42, 414 104. 
4402 Spe t 200 8 21 98 417 
4407 : NaCl 134 5 6 60 62 
4412 Bona 44 — 0) — == 
4419 NaCl LES —— 0) 38 43 
1428 > \Bona 42 12 3 — <— 
4428 | Cs., wes. 193 15 AAS 34 29 


B nocaeqyrouiue HH MpOHCXOJUIO MOCTeMeHHOe BOCCTAHOBJICHHE TOJIO%KH- 
JIbHOrO HHTepOLUelTHBHOrO ycOBHOrO pedleKca H AuddpepenunpoBKH. [lomHoe 
ICCTAHOBJICHHE OOBIUHBIX BEIHUHH JO HOPMbI HaGsuofalocb K 5—/ HIO Tocse 
JEKPaleHHA BBeJeCHHA COIEBOrO pacTBopa. 

Takylo %Ke KapTHHY H3MCHCHHA HHTePOIMeNTHBHbIX COJIEBbIX YCJIOBHbIX pe- 
(EKCOB MOCIe JOMOJIHATeIbHOH COMeCBOH Harpy3KH MbI NOJYYHIM WH Ha Apyrou 
Make, Y KOTOPOH Gasol 


1d BbIPAOOTKH 9KCTEpO- 
HHTEpOUelTHBHbIX pe- 

— cayKusla jBura- LH wll 

JIbHO - OOOPOHUTesIbHaA 


Saka. 
| Kak BuyqHO 43 MIpH- 


ICHHDIX * KHMOrpaMM 
mc. 1 —sanucb oOHOrO 
3 KOHTPOJIbHbIX OIIbITOB 

Ae ee Se ee 


ipuc. 2 —nocje BBeze- 

AA COJIGBOrO pacTBopa), js 

WIOJIHHTeJIbHOe BBeIe- 

4€ B OpraHH3M TOBapeH- eae eS Le Goa 

2H COM UpHBOAHT K 

{adHTeJIbHOMY YME€HbBILIe- 

410 BeJHUYHHbI WOO*KU- 

JIbHOrTO MHTEPOLMelITHB- Puce2: ar TIQOKUTeIbHI + JBHraTesIbHO-OOOpOHHTeJIbHBIM 

ro coseBoro peceKca, YCIIOBHBIH pepiekc Mocie HacbIMeHHA _opraHHsma NaCl; 
6 — LudbdepeHyupoBKa Ha OpOWeHve KHILeCYHOHM MeTIH BOXOH 


10 BbIPaKaeTcH B YAIH- pocne HacbileHHa opranu3ma NaCl. O6o3HaveHHa” Te 2Ke 
HAW JIATCHTHOTO TIe€pH- 


[a, YMCHDbINeCHHH CHJIbI 

Yp@xXeHHH WACTOTbI ABHraTeJIbHO-OOOPOHHTebHOH peakuun. JLudpepenun- 
BKa B 3HAYHTebHOH Mepe pacTOpMaxKuBaeTcaA WH OTBETHAA peakUHA Ha Opo- 
SHHe KHINeCYHOH MeTIH BOOM B ITHX YCNOBUAX MaJIO OTMMUAeTCA OT YCOBHOU 
AKIHH Ha COMeCBOH pa3s{paxkuTemb. TakuM OOpa3soM, H B STOM Culy4ae Hapsy 
3ATOPMAKUBAHHeEM MOMOKUTeEMbHOTO YCMOBHOTO pedeKca Ha COeBOH pac- 
Op HMeeT MeCTO pacTOopMaxkKHBaHue AudpepeHUMpPOBKH Ha BOY, YTO ABMAeTCA 
TOJIbKO HOKasaTesIeM H3MeHEHHOrTO (pyHKUMOHaJIbHOrO COCTOAHUA BHYTPeH- 
TO XHMHUECKOTO aHasIM3aTOpa, HO HW CBHeTeIbCTBYeT TakxKe O HaMYHH KOp- 
THPY!OUlHX BIMAHUM CO CTOPOHbI KOPbI rOJIOBHOTO MOSra. 

B jomomHeHHe K OMMCaHHOMY MBI IIpOBeH CepHio OMbITOB 10 OMOXHMHYe- 
OMy aHaiH3y MouH. B TeveHHe JIHTebHOrO BpeMeHH BO BpeMA MOCTAHOBKH 
HTPOJbHEIX OMbITOB onmpeyensmocb KomuuectBo NaCl no cnoco6y Mopa 
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B YTPCHHeli MOPIMU MOU, KOTOPOe OKa3aJOCb B STOT MepHOA PaBHBIM B Cpe]H 
0,08%. IIpu gononHuTeibHom BBeqeHun NaCl mpousonuio COOTBeTCTBeHE 
YBeIMYeHHe XJIOPHOB B MOUe, B cpeqHem Jo 0,15—0,21%. ITH BeMUMHBI } 
COMHEHHO rOBOpAT ‘© TOM, YTO MpOH3BOAHMOe HAMM yBeuMYeHHe NOCTYyNJeH 
COJIH B OpfaHH3M BbISbIBAeT PAN MPOWeCCOB, HalpaBJIeHHbIX Ha BOCCTAHOBVJICE 
HapylueHHoro comeporo OalaHca B HeM. 


Jla6opatopua du3vonornu. BEICUel HepBHOH MexATebHOCTH Tlocrynuso 
JleHuurpagckoro rocyfapcTBeHHOrO yHUBepcuTera 30 I 1956 
um. A. A. )KqaHosa 


UMTHPOBAHHAA JIMTEPATYPA 


15, Ul. Attpanerbaun, Bbicllaad HepBaa JeATebHOCTE H PellelTOPbl BHYTPeHE 
oprauos, 132. AH CCCP, 1952. 2K. M. BeutKkos, Kopa romopxoro Mo3sra 4 BHYTPeHI 
oprann, 1954. %°H. E. Bacuaesexaa, Bronn. oxen. Onon. u Meg., No 3 (1949); 4 
3Hou. *KypH. CCCP, 61, 2 (1955). *U. Il. Ilasaos, [lomn. co6p. cou., 4, 1951, erp. Ii 
5A. A. Caspuu4, Juccepranua, CIIB, 1913. °C. B. Xaszen, ncceprayua, CI 
1908. 7H. H.lMouaskosBa, ®u3non. xypx. CCCP, 41, Ne 1, 103 (1955). 
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Hoxrnage Akagemun nayrx CCCP 
1956. Tom 109, M 3 


PHSHOJOLH f 


H. A. TEJIEHrA * 


MOBbIMEHHE MFOCKAP]HHO3A Y CBEKJIOBHYUHOLO JOJIFOHOCHKA 
IPH MOMOUWW FEKCAXJIOPAHA 


(ITpedcmaeaeHo akademuxom E. H; Tlasaoscxum 14 I 1956) 


Tlonbirku IpHMeHeHHA MIOCKapAMHHBIX rpH6os Aya CopLOb co CBeKJOBHYHbIM 
JOJITOHOCHKOM TIpoBOAMJIHMCb HEOAHOKpaTHoO (',”), OMHAKO He aH MOMOXKUTEM - 
ABIX pe3yJIbTaTOB. B OcHoBe’ STHX paboT MexXaNO Mpocroe BHeceHHe HH(eKUMOH- 
Joro Hauasa B TOUBy Oe3 HeMOCpeACTBeHHOTO BOSJeHCTBHA Ha JOMTOHOCHKAa. 

HauimMu oOnbiraMH peqycMaTpuBasocb BO3JelicTBHe Ha JMYMHKH, JOTOHO- 
2HKa TeKCaXJIOpaHOM C TEM, YTOOBI, OCMaOHB COMPOTHBJIACMOCTb UX, AKTHBH- 
3MPOBaTb PaSBHTHE MIOCKapJHHbI. OMBITHI IpOBeeHbI B TMOI€BLIX YCJOBHAX B 
Koxose Mcxpa, Anekcau{posckoro paliona KuposorpaycKoi 06. IIpu mocepe 
caxXapHOl CBeKJIbI MOUBeHHIH (25%) rekcaxJIOpaH B CMeCH C MHHepaJIbHbIMH YJO- 
OpeHHAMH BHOCHJICA KOMOHHMPOBaHHOM CBeKJIOBHUHOH CeANKOM B PAK. 
Hopma pacxoya rekcaxsopaHa coctaBasana 6—8 xr/ra. B jambHeltuem cucTe- 
MaTHYeCKH MPOBOHJIMCb. paCKONKH MOUBbI; KaxKIbIM pa3 B KaxKJOM BapHaHTe 
onbita Opasocb 16 nowBeHHbIxX mpo6 Mo 0,25 M? ya yuYeTa YHCCHHOCTH JIMUHHOK 
M KYyKOJOK OuroHOCHKa HM HX TOpayKeHHOCTH MIOCcKap4uHOH. Kpome Toro, B 
pAye KOIXO30B MpOBOJMIHCbh OC€HHHE KOHTPOJIbHbI€ pacKOMKH (cM. Ta6s. 1). 


) AaNoeeee, al 


Bausuue TekcaxJlOpaHa Ha pa3sBHUTHe MIOCKapAHHbI Y CBEKJIOBHYHOrO OJITOHOCHKa 


14—19 VII 13—16 VIII 16—18 IX iS 

perder a a SE ee eb 
o¢ 
so} = 
Bapuantst onzita quCJIO qucJO NHIH- 27 
(HOpMa BHeCceHHa YHCIO % MiocKap-| JMYHHOK |% MIOCKap-| HOK, KyKO-|% MIOCKap- es 
JIHMHHOK H KYKOJIOK OK H #KYy- 5 
TXUC B mossy) SoAW Al ad quHo3a aut br Me uHO3a PR Sal qWuHOsa Q 8 
41 mM” a 
fas 


Konxos ,lMcxpa‘ 


BICP/Ta <3 28 0 144 Bae! 66 70,0 6,8 
me Gur/ra.... a7 0 167 3,0 79 50,2 10,2 
Kontpomp . ... 53 0 171 Bye 84 45,5 18,8 
Konxo3 um. Xpy- 

. meBa 

oe pales: : 35 80,0 3,0 
Koutpomb .... 43 41,3 15,0 

» ABpopa‘ 

ee rica ‘ i c 8 62,9 2,2 
Kontpomb . . . . 27 50,0 9,0 


Buayamne (14—19 VII) B onpirax oTMeuasocb 3aMeTHOe CHHKEHHE THCJICH- 
HOCTH JMUMHOK jOsmroHocuka. B aprycre mpu fosupopKe 6 xr/ra jelicrBue 
rekcaxJiopaHa MpekpaTHsocb coBceM, a Tipu AosuponKe 8 Kr/ra coxpaHnsAsocb, HO 
6bl0 ocma6neHo. UucneHHOCTb JHUYMHOK K 9TOMYy TlepHOAy 38HayHTeJIbHO yBe- 
WMuMNacb, HW NepBOHavasbHad pasHua Me*Ky OMbITOM UH KOHTpOJepoM NOYTH 
cruaqunacb. B centa6pe Bo BCeX BapHaHTaXx OMbITA IIPOHSOLLIO CHHKEHHE THC- 
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JIEHHOCTH JOJIFOHOCHKa 3a cueT MaccoBOH rHOeIM JIMYHHOK MJIaluuX BO3PacTOB 
a TaKXKE 3HAYHTeJIbHOe YBeNHYeHHE rude KYKOJIOK OT MIOCKap/MHBI. 
Tak Kak YyCHeHHe pa3BHTHA MIoCKapAMHbI pH BHeCeHMM rekcaxsopaH 
B IIOUBY IIPOHCXOHT YIMLUIb B KyYKOJIKaX JOJIFOHOCHKAa, TO B paHee TIPOBeCHHBI 
yueTaX pa3HHIbl B MIOCKapHHO3e Ha OMNbITHBIX HU KOHTPOJIBHBIX YUaCTKay| 
He ObIIO, peskoe *Ke yBeJIHYeHHe MIOCKapJHHO3a OTMeYUACTCA TOJIBKO K OCEHH 
TakuM OOpa30M yCTaHOBJIeHO, 4YTO IIpH BHeECeHHH TekcaxJIOpaHa B IOUB} 
rHu6esb JOJITOHOCHKAa OT MIOCKapJUHbI MOBbIMACTCH. Hapsayy C STHM BBIACHUJIOCb 
YTO TIpH BHeECe€HHH reKCaxXJOpaHa B NOUBY MpOHCxXOJUT OTCTaABaHHe B TEMIay 
pa3BHTHA JMYMHOK CBeKJIOBMYHOrO AONrOHOcHKa (cM. TaOJI. 2). 
V3 Ta6. 2 BUAHO, ITO B pe 
Ta6auna 2 3YJIbTaTe 3aepKKH PasBUuTUA JM 
CooTHomeHve CTaqul CBeKOBMYHOTO oONTOHOCH- YHHOK Ha Y4aCcTKaX, Ha KOTOPBbI 
Ka (B %) B 3aBHCHMOCTH OT BHeCeHHA B NOYBY pyocynca TXUI, cpequ ocrap4 
rexcanmopaiy aU Raligame> Me) IUMXCA %KHBbIX OCOOeH MONTOHO 
CcHKa JIOJId MKYKOB OKa3aJlaCb H 
BapuauTbl ONbITa 18—27,5% MeHbIUe, JEM B KOH 
(HopMa BHeceHuA 2K yKOB KyKkow10K JIM4HHOK poure. STO WMMeeT BECbMa BaxkKH 
rXUP B nogsy 
3HaveHHEe B CBA3H C TEM, UTO JIM 
YHHKH HW KYKOJIKH JIOJITOHOCHKa 


SEK. BONER Seo 47.7 19.6 TeyeHve 3HMbI TorHOaior. 
6xr/ra. . ..| 29,0 42,3 7" Avaiu3 IpwuyHH, OOycOBIE+ 
Koutpomp . . .| 40,0 46,8 13,2 BalollluX NOJIYYeHHbI Spex, pk 


BOUT K BbIBOY, UTO OCHOBH 
' 3HaUeHHe B HallHX OMbITaX WMesO He HemocpeACTBeHHOe JelHCTBHe TreKCaXxJIO 
paHa KaK HHCeKTHUNAa, a THOeIb KYKOJIOK OT MIOCKapAHHbI H 3alepxKKe 
pasBuTua mwuuMHOK. IlockombKy Jo ceHTAOpaA MpOWeHT MiOCKapAHHO3A ObI 
He3HaUHTeJIbHbIM H BO BCe€X BapHaHTaX OMbITa OJMHAKOBbIM, Ppa3HHWy B YHC+ 
JIGHHOCTH JJOJTOHOCHKa MOXKHO OTHeCTH 3a CueT HemocpeycTBeHHOrO jeH4 
CTBHA TekcaxsopanHa Kak HHCeKTHUMAA. Ha yuacrKe c BHeceHHem 8 Kr TeKcay. 
XJOpaHa UHCJICHHOCTb BCeX CTaJMH JOJITOHOCHKa YMeHbIUIMIaAcbh Ha 22% nd 
CPpaBHeHHIO C KOHTpOJIeM, a UpH AosHpoBKe 6 kr —Ha 6,6% (Ta6m. 1), dncmeHy 
HOCTb 2%K€ 3HMYIOUWIMX MKYKOB CHH3HIaCb B 3HaAYHTeIbHO -OombUeH CTeMeHH — 
COOTBETCTBEHHO, Ha 63,8% u Ha 45,7%. Orciogqa OYeBH AHO, YTO YMeHbUIeEHHe UNC? 
JICHHOCTH %KYKOB Ha OMbITHbIX yYaCTKaX CBA3AHO B OCHOBHOM C yCHJIeHHeM qe- 
ATCJIbHOCTH MIOCKapJ{HHBI. ) 

OrmMeyeHHoe BAHAHHE recKaxXJIOpaHa MOXKHO OOBACHUTb TEM, YTO OH BbISbI 
BaeT (PH3HOMOrMYeCKOe OCMAaOIeHHe JIMYHHOK HW KYKOJIOK JONTOHOCHKa, 4¥eM CO34 
Natorca ONarOMpHATHbIe YCNOBHA JIA pa3BHTHA MIOCKapAUH, BOSOyAUTeNM KO+ 
TOPbIX IIpHCyTCTBYIOT B TesI€e CBEKJOBHYHOTO JOJTOHOCHKa B KayecTBe CHMOH+ 
ouTos (*). IIpu suecenuu [XLT B mousy on yepes KOpHeByto CHcTeMy MIpoHHKae}t| 
B TKaHH pacTeHHH HW lpHyaeT HM TOKCHYecKHe cBOlicTBa. IluTaHHe caOG 
TOKCHIMPOBaHHBIMH PaCTeHHAMM He TYOUT JIMUMHOK, HO BbISbIBAaeT Y HUX MaTO- 
JIOrHYeCKHe V3MeHeHHA. | 

TlonyyeHHble aHHble MO3BONAIOT CeaTb BEIBOA, YTO IPHMeHeHHe MUKPO- 
OvoNOrMYeCKOrO MeTOXa GopbObl C BPeAHBIMH HaCeKOMBIMH MyTeM HcHOb304 
BaHWA NaTOreHHbIX PrpHOOB OWKHO UpeAYCMaTpHBaTb MpesBapHTeMbHOe BOS- 
qelicTBue Ha BPCAATeIA WHCEKTHUMAAMH. ITO MOET ObITh NOCTHTHYTO IYTeM IpH- 
MeHeHHA CMeCeH CNOp NaTOreHHbIX .pHOOB HW HHCeKTHU OB. 


Wucruryr sHTomosoruu nu dbuTomaTouorui paps 
Axkayemuu nayx YCCP 14 I 1956 


IMTHPOBAHHASA JIMTEPATYPA 


; +H. B. Jimmaeman, Tp. Muponoscx. onnirn. cr., OT. 9HTOMONOr., 1 (1927). 
3 Baap swUONG mm eiio. B CpexoBnunstii TOJITOHOCHK H Mepbi OopbOpb c ep et 2, 1913.. 
B. i Tlocneaos, Hayun. rp. Uncr. auromosoruu u (butonatosorun AH YCCP, I, 


Hoknaye Akagemun nayr CCCP 
1956. Tom 109, N 3 


— ae 


IMBPHOJIOFH A 


10. C. BOYAPOB. 


K BONPOCY O TIPOHCXO)KXEHHH «CBETJIbIX KJIETOK» 
ITMMYEPMHCA UEJIOBEKA 


(II pedcmasaexo axademukom H. H, Ilmaaveaysenom 21 II 1956) 


Iloq HasBaHHeM «CBeTJIBIX KuIeTOK» OblmM omucaHbt Macconom (1) oco6pie 
WI€TKH B STIMJEpMHCe B3POCON KORKH YeIOBeKA. OTH KJICTKH OTIMYAIOTCH Upes- 
HITaHHO CBeTMOH WHTOMNMA8MOM, OKPYFJIbIMH HIM MOUKOBHAHLIMH Aypamu u 

OCOOHOCTbIO K CaMOCTOATEJIbHOMY J[BH?KCHHIO. 

_ Ilpoucxomwyenne cBeTsabixX KieTOK O CHxX Mop ocTaeTca sarazounbim. Mac- 
OH CUTAN WX WBAHHOBCKHMH KJICETKAMH, MHIPHPOBaBLIMMH B SIH AepMHC 
} 9MOPHOHAJIbHOM NepHose. 
_ Ilo muenuro Apyrux apropos (?, 3), CBeTIbIC KI€TKH MPOHCXOJAT 3a CueT OCO- 
0H AudpepeHUMpOBKH KeTOK Oa3aibHoro cox. Hakonell, OblI0 BbICKa3aHO 
IPEMOMOXKeHHE, YTO CBETJIbIE KICETKH STMAeCpMHCa ABJIAIOTCA HM3MCHCHHBIMH 
mMpountamu (4). Hackombko HaM H3BeCT- 
10, B JIMTepaType HeT JlaHHbIX 10 pa3BH- 
tO KCBETJIbIX KJICETOK» B. IMOPHOHAJIbHOM 
lepuoje. 
 Vimesuniica B Haliem pacnops2KeHHH 
MaTepHaJl MO3BOJHJI MpociequTb Audpe- 
JCHIUMAHIO CBETJIBIX KJI€TOK B SNM JepMuce 
3apONbIMeli YeMOBeKa. OxkpacKa cpe30B 
<OKH [VIA BbIABJICHHA CBeTJIBIX KJI€TOK 
IPOHSBOAHNACb XKeJIeSHbIM TeMaATOKCHJIH- : 
iom 10 Tetijenraiiny, a3yp-303HHOM 110 Ptoy Ile TubpepentuposKa cBeTIOH KuIeT- 
Joxt—Makcumosy, a3aHoBbiM MéTogom,no KY HS CasambHoro com | smnmepmaca 
=i zi 2 HOBOPO*KACHHOrO, Kesesubiit TeMaTOKCH- 
3aH-[u30Hy, m0 PomaHoBcKomy. amu. 90X15 

Ileppoe nosBNeHHe CBeTJIbIX KJIETOK 
3 STIMJepMuce uYeOBeueCKHX 3apojbnueli 
{bI OTMETHJIH Ha 5 MeCHIe BHYTpHyTpoOHOoro MepHosa. B 9sTO BpeMA Haxox*]e- 
We CBeTJIbIX KJI€TOK OrpaHHYHBaeTCH TeMH YUaCTKaMH STMAepMuCa, KOTOpbIe 
IOKPbIBAaIOT WaOHH HM cTynHH. B octTasbHbIxX y4YacTKaX KOMKH CBeTJIbIeE KJICTKH 
[OABJIAIOTCH TOJIbKO. Mepel poxwkeHHemM. Cpetvible KJICTKH BOSHHKAIOT 3a CueT 
[3MCHCHHA OTJCIbHBIX KJIeTOK Oa3abHoro cod suuyepmuca. Ilo nepupepuu 
IpeoOpasyiollelicaA KIETKH Oa38aIbHOTO COA MOABIAeTCA OOOOK COBEPILeHHO 
BeTIOH WuTOMMAasMBI (puc. 1). Bokpyr saqpa WHTomasMa CTaHOBHTCA TakKe 
I@CKOJIbKO cCBeTIee, XOTA H KpaCHTCH MHTeCHCHBHEM TepHdepHyecKOH acTH. 
Takoe mpocBeTmenue IMTOMMA3MbI UporpeccupyeT: OGOAOK CBeTOH, TOMOreHHOH 
[MTONNa3MbI pacuiMpsAeTCH, a 30Ha Ooee MNOTHOH WMTOMMAa3MbI OKONO Apa 
OKpamlaetca. Y Han6onee AuppepeHuMpOBaHHbIX CBETJIBIX KJICETOK BCH WHTO- 
Ia3Ma OKa3bIBaeTCA CBeTIIOH, cabo Oas0cubHOH WM MMeeT Ha lipemapaTax 
{eKHO IIeHHCTyIO CTpyKTypy. OcoOeHHOCTH OKpaCKH WATOMIA3MbI CBETJIbIX 
“IeETOK BbIABJIAIOTCA JIOObIM H3 IIPHMCHeHHbIX METOOB OKpalliMBaHHA. 

Ilo Mepe mpocserieHua WuTOMIasMbI yBemuNBaeTca ee OObeM. LnTonmasma 
‘ak Obl HaOyXaeT H MOKpbIBaeT COceqHHe KeTKM SuepMuca (puc. 2). 

Vismenenue 06beMa IMTONMA3MbI COMpOBORaeTcA USMeHeEHHeEM (POpMbI K\JIe- 
‘ok. KweTKH, BHavae HMeBIUMe UNIHHApHyeckyio (OpMy, KOTOpaH CBOHCT- 
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BCHHa OOJIDINMHCTBY KJICTOK Oa3aIbHOrO CIIOA, OKPYTVIAIOTCH. OueHb yacrTcC 
IMTOMNIAa3Ma CBETIBIX KI€TOK OOpa3syeT KOpOTKHe MCeBAONOAMH, NPOHHKaroulHe 
M@KIY COCeJHHMH .STHAepMaJIbHbIMH KJIeTKaMH. 

Apa OasaNbHBIX KCTOK STMepMHCa HMEIOT OBAJIbHY!O WIM OKPyrsyto cop- 
my. B Hux BuAHEI 1—3 ApbKa H MHOrO JOBONbHO KPyNHbIX 3€peH XPOMaTH- 
Ha. PacnomaraioTcd apa B WeHTpe KueTOK. Y Tex KeTOK Oa3abHOrO CJOM, 
KOTOPbI€ TOJIbKO YTO HavaJIH MpeBpallaTbcA B CBETJIbIC KI€ETKU, AApa COXpaHaiol 


Puc. 2. CpeTable KeTKH Ha BeplwIHHe 9SMHepMaIbuOrO rpe- 
Oelika B SMHAepMuce HOBOpoxeHOro. /KemesHblli TeMaTOKCH- / 
muH. 90X 10 


cBol OObIUHBIi BHA. Ho s3aTem, BCeq 3a MpOCBeTICHHEM I[MTOMNJIa3MbI, HSMEC- 
HAIOTCH HM Apa. DopMa UX HHOra CTAHOBHTCA NMOYKOOOpPasHOH WIM KpyrJion, 
KoumuyecTBo XpoMaTHHa B ApaxX HeCKONbKO yMeHbiaeTcA. SAPO B cepeqHHe 
OKpalluBaeTca cma6ee, YeEM 10 KpasM, OTYerO MpHoOpeTaeT XapaKTepHbIM Ny- 
sbiIpyaTHt BUA. B AuddepeHUHpOBaHHbIX CBETVIBIX KI€TKaX Apa pacnOJlaratorT- 
CH SKCUeHTpH4HO. MutoTuyeckoe JeseHHe CBeTJIBIX KJIeTOK He HaOsIOJasOcb. 
3aTO aMHTOSbI cpeqH HUX 
BCTpeualoTCA JOBOJIbHO Yac— 
To. Muyorya HadmojaeTcs 
HepaBHOMepHad aMHTOTHYe- 
cKad llepeliHypoBKka  sAjep, 
Kora OHO JouepHee Apo 


Ta6Oannail 


Pa3mepphl Avep Oa3aJIbHBIX KJICTOK STIHTepMHCca 
H CBeTJIBIX KJI€CTOK B KOKE HOBOPOXK eHHbIX* 


Pasmep azep 


Pasmep ane 
FeeueP Yuactox Koun \cnetaux xaeTox| O@3@IbHUX KIeTOK  QKASbIBAeTCH  3HAUHTeIbHO 
moxqa B CM B p2 9mHAepMuca B yp? KpyriHee pyroro 
BapwaluouHo-cTaTucTH- 
50 ae pene sae yecKoe H3y¥eHHe pa3MepoB 
52 rae 95°40 942 aAjlep WOKasaso, UTO pasMepbh 
48 Tonosa. 26,05 97.2 A€p CBETJIbIX KJIETOK B TOU- 


* Wsmepenve sep mpovspoqumoch mpi Momo 
maHuMeTpa. B KaxkXOM cly4yae ObIO M3MepeHO He 


HOCTH COOTBETCTBYIOT pa3Me- 
paM sep OasaubHbIxX KsIeTOK 
Toro Ke yyuacTKa STMepMu- 


meHee 100 sep. ca. Pasmeppr sep Oa3aib- 


HBIX KJe€TOK SmTHepMucal 
Y PasHBIX IWIOLOB pasiMyaloTcH. COOTBeTCTBeEHHO STOMY pasuIMUaIOTCH uM pas- 
MepbI Aep CBETJIBIX KJIeTOK, 

Ha cpe3aX MOXKHO BHJeTb MOcMeOBATeNbHbIe CTA BbICKaIb3bIBAHHS 
OTAEJIDHBIX CBETIBIX K€TOK W3 OOMerO SIUTeMMANbHOFO TlacTa B CTOpoHy jep/ 
Mbl (pac. 1 4 2). Takue kneTKH, neKamlHe y OCHOBaHHA OasambHOrO CAOM STH: 
ACPMHCa, BCer a OTACMCHBI OT JEpMbI OasasIbHOH MeMOpaHoli. Mx sypa qaMHHOL 
OcbiO pacHOaraloTcA NapaseIbHO HW KHeli NOBEpXHOCTH STM epMuca. 

J{oBOIbHO YACTO B CBETIBIX KeTKAX, OMYCTHBUIMXCA NOX 6asanbHBIt cot 
STMAEPMHCa, OTMEUAaIOTCH ABJICHHA erenepauHH. II]pu stom wHTonmasma cBeT: 
JIBIX KJI€TOK CTAHOBHTCA P€3KO OKCHDPHJIbHOH, H B HEH MOABAIOTCA KPYMHBIe 
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“Bakyouu (puc. 3). Sapa sarem mHkKHOTH3HpyioTca. Mnorga, mupapya, oueHb 
PeAKO, CBeTJIbIC KJIETKH MOMKHO BUACTh B WHNOBATHIX COAX IMM AepMuca. 3yecb 
OObIYHO OHH OTMUPAIOT, a B HEKOTOPbIX Cy4adX UX Apa JeNATCA aMHTO3OM. 
| AMHTOTHYeCKoe pasfeeHe Aep IPH 3TOM He COnpoBoxaagTca JeeHHeM KuIe- ©: 
TOYHOrO Tela. OOpasyioTca AByAepHbie KeTKH. LlvTonmasma AByAyepHbIXx 
| KeTOK, O0OHO wWHTOMNIa3smMe 
OOBIUHBIX CBETJIbBIX KJIETOK, OGvIa- 
Aaert cnaOol 6asopusmueli u umeer 
-HEXKHO II€CHHCTY!O CTPYKTypy. 

Jlucddpepenyupopanue CBeTJIbIX 
KJI€TOK B pa3HbIX yu4acTKax 93IH- 
_JepMuca ipHypounBaetca kK Haya- 
SY pa3sBuTHA 9MHepMaJIbHBIX 
rpedeukos. Ha BepumuHe KaxKoro 
SIIUAepMasIbHOrO rpeberika 06913a- 
TeJIbHO HaXOJUTCH OHA WIM He- 
CKOJIbBKO CBETJIbIX KeTOK. M3 9TO- 
PO MOXKHO 3aKJNOUHTb, ITO HMeeCTCA 
KaKad-TO (PYHKUMOHAIbHaA 3aBH- 
‘CHMOCTh M@KLY qucpbepenuupos- Puc, 3. Jlerenepupyromaa cpetaad KeTKa. OKpa- 

‘ cka m0 PomanoscKomy. 90X 15 
KOH CBeTJIbIX KJICTOK H pasBHTHeM 

SMMJepMaJIbHbIX TrpeOelKOB. 

_ CaeTvIble KJICTKH, HaliJeHHbIe HaMH B SMUepMuce YeOBeYeCKHX MOMOB, 
OOMaawoT OOMLIIHM MOp*OOrHyeCKHM CXOJCTBOM C TaK Ha3bIBaeMbIMH KJICT- 
Kamu Ilemxeta. Ilocnequwe noaBaatoTca B 9SMMJepMuce B3pocmoOH KOK, 
TopaxkeHHou Sonesubi1o IlemxKeta. CxocTBO OCOGeHHO 3aMeTHO MeXKAy 3pe/bIMH 
CBeTJIBIMH KJI€CTKAMH MH MOJIOJbIMH KeTKamMu Ilemxera. 

BaxkHo,. YTO OTMeUeHHad HaMH CBA3b AudppepeHUHpOBKH CBETJIBIX KJIETOK 
€ pa3BHTHeM 9SIIMJepMaJIbHbIX rpeOellIKOB XapakTepHa TakxKe HM JA KIeCTOK 
Ileqxeta. B cayyaax GonesHn IleqoKeTa HaOmtofjaeTCA CHIbHOe pa3pacTaHue 
STUJepMaJIbHbIX rpeGeluIKOB B y4yacTKax TopaxkKeHHOH Kou. I]pu 9TOM KJeTKH | 
TlemxeTa IpevMyliecTBeHHO OOHApyKHBaloTCA B TaKHX YVIMHeCHHBIX 9nMJep- 

-MaJIbHBIX rpeOemrKax (°). 

OTH JaHHble MO3BONAIOT yYMaTb, TO MCKAY CBETJIbIMH KJIeTKAaMH STIMepMH- 
ca Hu KneTKamu IlemKeTa cymlecTByeT reHeTH¥ecKand cBA3b. MMeHHO, KIeTKH 
TlemKeTa, BO3MOXKHO, IPOHCXOAAT 3a CUeT 310KaYeCTBeHHOrO TlepepoxKAeHHA 
CBeTJIbIX. KJI€TOK SMHJepMuca. 


MockosckHi rocyJapcTBeHHbIH YHHBepCHTeT Tlocrymuao 
um. M. B. Jlomonocosa 15 II 1956 


ILTMTHPOBAHHAA =JIMTEPATYPA 


1P, Masson, Ann. d’Anat. Path., 3, 417 (1926). 7H. Montgomery, J. Ker- 
moOhan,.J. Invest. Derm., 3, Ne 6, 465 (1946). *M. H. Ebert, Arch. Derm, and 
“Syph., 3, Ne 1 (1938). 4W. Andrew, N. V. Andrew, Anat. Rec., 104, Ne 2, 217 
(1949). “§G. Miescher, Dermatologica, 108, Ne 4—6, 309 (1954). 
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Jloxsage Axayemun nayx CCCP 
1956. Tom 109, Ne 3 


IMBPHOJOI 


M. H. TPY3OBA 


HOBbIE JIAHHbIE M10 PA3BHTHIO HYDRA VULGARIS (PALL.) 
(II pedcmaezeno akademuxom E. H. Ilasaobckum 23 II 1956) 


O6beKTOM Halux HaOmonennit cryxkusna Hydra vulgaris (Pall.), coopanna 
B IlopsomoscKom o3epe B 8 Km or Craporo Ilerepropa. Murepecuo Sines 
uTO uccelyeman dopMa, c KOTOpoli B cBoe Bpema padoran B. M. Mcaes (?) 
OTMMUAeTCH OT THMHUHIX MpeyctrasuTeseH Hydra vulgaris (Pall.) cBoeli Kpacz 
HOH oKpackol. B xoye u3yYeHHA IMOPHOHA_HOrO PasBHTHA STO THApPbl HaM 
OOHapyxXKeHbI ABJICHUT, HUKeM elle He OMcaHHbIe. HeKoropble u3 STHX HaOJ 
eHuH MbI TIpHBOHM HMx«Ke. 


\ 


¢ 


a 6 6 é 


Puce. 1. Bpimynuienve rugp u3 aMOpHoTeK. @ — HauaJIO BbIIYMIeHua, 
6 — 9MOpHoH, BbIBAJIHBLINMCcA 18 SMOpHOTeKH (BHAHbI 3auaTKY Wyna- 
Jel), 6@— HavalO 3aKaqKH Ulynanen, e — SMOpHoH c aOeppaHT- 
HbIM pacnmosloxKeHHeM Wynalen, O!— pByxrovIOBbIi 9MOpHoH, | 

oO? — oOpa3oBaBlinecd y nero BOCcNesCTBHA fBa cTeOelIbKa 


OTHOCHTeIbHO MO3AHUX CTaqul 9MOpHoreHesa, Npouecca BbIyMIeHHA rHAp 
M3 AMM MW aibHeluiero UX PasBHTHA B JIMTepaType MMEIOTCA JHUIb pasposHeHi 
Hble (aHHble. EMHCTBEHHbIM HCKIIOUCHHeM ABAeTCA pabota Max-Kouuesa (?)) 
B 1954 r. Ham yqanocb HaOM0JaTb Mpouecc BbIyNIeHuA THap. B upobe sau 
(100—150 wr.), mpwHecenuoli u3 npupoyE B madOpaTopmio B cepequHe MaptTa 
yepe3 [Ba THA, BEPOATHO NO BO3eHCTBHEM KOMHATHOM TemMuepaTypbl, y ~50% 
BCeX AHI, HayasIcd Tpowecc BbluIynvieHuA. CHayala IMOpHOTeKa pa3pbiBasace 
B Bue y3koH wenn, B*/;—"/, AIMHbI OKpyKuHOcTH ala. M3 sToH menu Ha 
YHHaJ BbINAYHBATbCH PO30BaTHI SMOPHOH, HMCIONMH BU MY3bIPA, CMMVIHONIeH: 
Horo C OOKOB B HalipaBmenun wer (puc. 1, a), KOTOpbIi NocTeneHHO yBemMuH 
Baca. Tlonyyanocb BneyaTieHne, GyITO 2MOpHOH BbITANKUBaJICA U3 2MOpPHO! 
Tek. Bckope 3apofbil O6aqal 3HaYHTeMbHO OObIIMM O6beEMOM, 4eM CaM¢ 
Aulo. OTH mMocieqHHe HaGmOJeHHA cormacylorca c JanHbiMM Max-Konuemne 
(*). B nepBptt MOMeHT HUKaKHX 3auaTKOB WyMasell He BAAHO, HO 110 Mepe BbIXOJé 
2MOPHOHAa H3 TEKH OHH HaYHHAIOT 3aKabIBATbCA B BUC HEOOMbINMX BbICTYMOE 
(puc. 1, 6, 6). Ha cpesax scHo BUHO, UTO yxKe C CaMBIX TepBbIX CTaqUli pasBHi 
THA UyMasell CTEHKM MOCNCAHAX COCTOAT U3 SKTOMEPMbI HM 9HTOJEPMbI, a MOMOCTE 
MX COoOoOMLaeTCA C MONOCTHIO sapozEnua. B AByx cy4aAX ObiO NpocmexeHO, UTC 
BHAUMbIe 3auaTKH Wyilasiell MOABHIMCb TOMbKO Yepes 8 Yac. NOce Havaa BbI 
siynmenua. K stToMy BpemMeHu (hopMa caMMX 9MOPpHOHOB 43 WApOBHAHOM crate 
H€CKOIbKO BbITAHYTOH, OoveHKOOOpasHon (puc. 1, @). pu stom uuxKuHaa uacrTE 
HX ele MPOMoMKaNa OCTABATLCA B 9MOpHOTeKe. Kak NpaBHJO, CBA3b AOOpasIbHO! 
YacTH SMOPHOHA C SMOPHOTeKOM coxpansacbh JOBOAbHO Jomroe BpeMa, HHOr]é 
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BIJIOTh JO OOpas0BaHuA cTeOelbKa c mO,omBOl. B Tex clyuaax, Kora IWleuIb 
B TeKe Oblla KpyliHee, 9MOpHOH, ele OyyYH mapoobpasHbIM, BBIBAJIMBasICA H3 
Hee, H TOra BeCb JlaIbHelIUMH MOpdoreHes MpoMNcxoAM BHe SMOpHoTeKU 
(puc. 1, 6). OquoppemeHHO Ha OyyyueM OpambHOM KOHUe gakuaqbIBanoch He- 
CKOJIbKO IlyMavJiell, paciOJIOXKeHHbIX, KaK TIpaBuJIO, KOJbILOM; HO HHOrya OHH 
NOABIAIHCb HE TOJIbKO Ha CaMOM OpaJIbHOM KOHI€ SMOpHOHA, HO HW HECKOJbKO 
HWwKe ero, c 60KoB (puc. |, 2). 

MutepecHo OTMeTHTb, 4TO B pxye CyyaeB y BbIMYNIAIOMUXCA IMOPHOHOB 
OOpasoBbIBaOCb Cpa3sy [Ba POJOBHbIX KOHIa. HacKOMbKO HaM H3BeCTHO, Takoe 
ABJICHHE Cle HHKe€M He OMMCbIBaOcb. B OAHOM M3 TaKHX cCuyYaeB TOJIOBHbIe 
KOHIIbI ObIIH HallpaBJeHbI B [MaMeTPasbHO NPOTHBOMOMOXKHbIE CTOPOHbI. Y OHO- 
PO H3 HUX Obl0 6 , y Apyroro —7 mynaney. IIpu6mu3uTenbHo nocpequne Mex- 
Ay TOMOBHBIMH KOHWAMH HaXOWJICA elle HeOKOHYATeIbHO cPopMupoBaHHbilt 
PacTpasIbHbIH OTe, PACHOMOReHHbI TepleHIHKYApHO K HuM (puc. 1, 0%). 
TlosxKe Ha MpOTHBOMOMOKHOL eMy CTOpOHe TOABHsICH HeOOMbMIOH BbICTYH, KO- 
TOPbI BMOCIeACTBHH BbITAHYJICH H OOpasoBas BTOpOl cTeGeneK Cc MOOLIBOL 
(puc. 1, 0?). Takum o6pasom, 9Ta ruqpa uMeda {Ba TOMOBHbIX KONA H Ba CTe- 
OebKa NOY OAMHAKOBOTO pa3sMepa, PaCHONOXKeHHbIe TOA MPAMbIMH yrwlaMu 
pyr kK Apyry. Kpome Toro, cpeu BbIYNHBIIHXCA MOJIOJbIX THAp Oblwio OOHapy- 
*eHO Jo 10 ocodeli ¢ pa3smMUHbIMH AaHOMaJIHAMH. 

J\a TMCTONOrMYeCKOrO H3yYeHHA Tpowecca BbIyNeHHA SMOpHOHOB Ma- 
TepHas (PUKCHpoBasica cMecbIo bysua us Lenkepa c meqaHOH yKcycHol KucnO- 
TOH c mocuesyrouleH OKpacKOli 2ee3HbIM TeMaTOKCH.IHHOM No Teliyqenraiuy, 
reMaTOKCHJHHOM OpaHxa uu Bemepa c JoKpacKol 303HHOM. Ja 3Toro uc 
CleOBaHHA MbI OpaJiH, C OHO CTOPOHbI, SMOPHOHbI C TOTOBOH 9MOpHOTeKOH, 
3apUKCHPOBaHHble OCeCHbIO Yepe3 HECKOJIbKO HEH Mocme OTMAaJeHHA UX OT Ma- 
Tepu. B sTHx ciyyaix SMOpPHOHbI HMeJIH BHA MWIOTHOTO wWapoobpasHoro Tela 
BHYTpH TeKH H TpeACTaBIANH KOMINVICKC OHOPOMHBIX KJICTOK, B KOTOPOM 
SKTOJEPMY OT SHTOJEPMbI HEMb3A ObIIO OTIHYHT (puc. 2,6), XoTa Ha Gomee paH- 
Hei cTaqHH OOpa3s0BaHHA SMOPHOTeEKH SKTOJePMAJIbHbIN COM ACHO OTIMYAJICA 
OT 9HTOJepMaJIbHBIX KeTOK (puc. 2,a). C Apyrol crTopoubl, HuccweqOBasHCb 
SapOJbIlIH B 9MOPHOTeKe, B3ATHIC H3 TIpHpOAbI BecHOH. OnM ObIIH 3aPpHKCHpo- 
BaHbl 3a 2—3 JHA NMepe BbIIyNJIeHHeM HM OTBeYaJIM JByYM TOCeLOBaTeJIbHbIM 
¢CTaquam pa3BuTua. Y OHO wacTH 9THX SMOPHOHOB He OblIO 3aMe4eHO KakOli- 
Iu6O AudepeHUMpOBKU Ha OTeNbHbIe CON (puc. 2, 6). Y Apyro xe Hadmoja- 
Wacb ACHaAd AudpepeHwApoBwKa 3apoblilla, BbIpaxKaBUIaAcA B TOM, UTO B CaMOM 
HapyXHOM coe ObINH pacnOO*KeHbl KPYIHBIe, OKpyrsble Apa, crpynnupo- 
BaHHbIe B HECKOJbKO pxyoB (oT 3 Oo 7) H OTBeUAIONHe, HECOMHEHHO, AJpam Oy- 
AyuleH IKTOJepMbI THApPbl, a 3a HAMM pacMOMarasicA PAA MCMKUX OBAJIbHBIX, 
TeMHee OKpalleHHbIX aAep. B o60HX STHX COAX NCEBAOKIETKU OTCYTCTBOBAJIN. 
Haxonen, cieqopama WeHTpasibHaa Macca, rycTO 3aMOsJIHeHHad NCeBAOKMeTKAaMH, 
M@XJ[y KOTOPbIMA pacnosaramuch KpynHble sjjpa OyAyueli suTOZepmp!. Bee 
BMeCTe B3ATOCe MpefcTaBIANIO NOMOOHe CHHWHTHA, MOCKOJbKY rpaHHl, KJeTOK, 
‘Kak [paBusio, ‘He Obli0 BHAHO. (puc. 2, 6) - 

B MOMeHT BbLIyMeHuA y IMOPHOHA UMEIOTCA yXKE SKTOACPMAJIbHbIM HM SHTO- 
JepMaIbHbIt COM, OTAeNeHHbIe [pyr OT Apyra TOHKOM GOasabHOlL MeMOpaHOH 
(puc. 2, 2). TacrpambHaa molocTbh, HaOwuosaemad yxKe Ha STON cTauH, ene He 
‘OKOHYAaTeIbHO cpopmupoBaHa. Ilo Bpayspy dopmMupoBanue ee HaynHaeTCa 
€ OpambHOrO KOHIa M MposowKaeTcA NO HallpaBseHHio K aOopaJIbHOMy (ay 
B pepxuelt YacTH 9MOpHOHA MONOCTh yxKe XOPOUIO BbIPaxKeHa, B HMPKHEH XC 
YaCTH SHTOJePMAJIbHbIe KJICTKH PaCHONOKeHbI OecHOpAAOUHO B BUC MWMHHBIX 
PasmMUHOH TOMMMHEI NWpOTOMMAasMaTHYeCKHX MOCTHKOB, THHYIMIMXCH Yepes BCHO 
nomocTb rugppl (puc. 2, 2). Ha nocmequiow KapTuHy TakxKe He OblIO yKasaHHu 
B suTepatType. [lopuqumomy, ee cJleyeT TOJIKOBaTb KaK pe3yJbTAaT OCMOTHTC- 
CKOrO BCaCbIBAHHA BOI, BELYULErO K PaSPbIXJICHHIO SHTOJEPMAaJIbHBIX KJICTOK, 
BCJIE[CTBHe ero SMOPHOH pas6yxaeT H paspbiBaeT OGoNOUKH. IlofoOHOe OODAC- 
HeHue corvlacyeTca c mpeqmonoxenuem Maxk-Konuenna (°). ] 

BumieonucanHble KapTHHbI, Kora OOpasoBaBuIHlicA ObIIO COM IKTOACPMbI 
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pH (pOpMupOBaHHA SMOpHOTeKM CTAaHOBHTCA Ha Gonee MO3qHUX CTAaIMAX (B ne- 
PHO] 3HMOBKH sAfilja) HepasMYMMbIM KaK TaKOBOM, MOrYT AO H3BECTHOM CTeHeHH 
cYKUTb NOATBepxKAeHwem BbICKasaHHOH B. I]. TOKMHbIM MBICJIH, YTO KOHCUHBIEC 
pe3yJIbTaTbI MOJIOBOrO~pasMHOXKeHMA THAP, WO cyulecTBy, Malo eM OTJIMYAloTCA 
OT Gecnomoro pas3MHOXKeHHA THAp HS BbIPeSaHHbIX M3 TacTpaJIbHOrO OTeNa Ky- 


Puc. 2. Tuctonormueckad KapTHHa 9MOpHOHOB THAp Mepel BbWYyMIeHHeM. @ — y4acTOK cpess 

yepes xil0 THApbl B MOMeHT OOpa2oBaHHA SMOpHoTeKH, 6 — y4acTOK cpesa Yepe3 3HMytOMIe: 

AHUO THApbl, é—y4acToK cpesa Yepe3 AMO THApbI 3a 2—3 WHA JO BbINIyNNeHHA, 2 — cpes depe:z 

BbLIYIIAIOWMHcA 3MOpHOH. Mx — NceBJOKIeTKH, #2 — Apo, 9 — 9MOpuHoTeKa, m. 9.— MOIOLaa 

9MOpHoTeKa, 42. HM — Apa SHTOJEPMb!, 2. IKI — Af[pa SKTOJEPMBI, t-KJI, — i-KIeTKH, M — MH 
TOSI B Afpax, 6. m— OasanbHad MeMOpaHa 


‘COuUKOB, CrpykTypa 3apOybllla THApbI Wocue HavaBUIelicA MONBITKH: TacTpyJIAi 
WMH HW, BepOATHO, B TeyYeHHe BCerO 3HMHerO TepHOa MOXKeT ObITb aAHAJIOPHSH! 
pOBaHa C COOTBETCTBYIOIMMH CTpyKTypaMH TeMMYJI WIM COpHTOB y ry6oK (°)} 
OTO corjacyeTca Takxe co B3raingamu I]. IJ. WBanopa Ha nomoBoe u Gecnom0s 
pa3sMHOmwKeHHe y ry6OK, y KOTOpbIX, KaK OH TlOMaraeT, HaOwoqaeTcA mOHas 
MJeHTHYHOCTh KOHEYHBIX pe3yJbTaTOB Oecnou0ro WH MOJOBOrO OHTOreHe3OB: 
MOCKOJIbKy KaK reMMYJ1a, TaK WH AMMO Ha NO3QHAX CTaqMAX pa3sBHTHA Mpefcrta: 
BJIAIOT COOOM KOMIJICKC apXeOWHTOB (°). . 

Jlanee Hac HHTepecoBana cyqbOa MCeBAOKMeTOK y BbIYMIAIOMMxXcA LHP: 
Kak y2ke ynomuHasocb, OyAyulad JHTOAepMabHaA YaCTb THAPbl y SMOPHOHZ 
B TeKe Mepey| BbIJyMJIGHHeM ero TycTO 3anouHeHa MceBsoKNeTKamu (puc. 2, 6) 
¥ BbIYMIAIONLeroca 3apOAbIla MOCeEHHX elle MHOFO, HO B SKTOJepMe OHH yx 
MOMHOCTbIO OTCyTCcTBy10T (puc. 2, 2). Y OMHOMHEBHOM THApbI MCeBAOKJETOK B 9H 
TOWepMe 3HaUHTebHO MeHbIUe, Ha MOMepeyHOM cpese HX MOMHO HaACUUTATh JK 
20—30 mT. OAHOBpeMeHHO HaGMOJaUCh pasmMUHbIe cTaquu paspylieHHsa Tces: 
AOKMeTOK. QuTosepMa 5-(HeBHO THApbl y2xKe COBCeM CBOOOHA OT NOcMeqHU: 


JlenHurpaacknk rocyfapcTBeHHbli yHuBepcuTer Tlocrynuao 
um. A. A. )Kqanopa 20 II 1956 
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